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Abstract

Nowadays, when we turn on our mobile Wi-

Fi connection, many SSIDs (Service Set Identifier)
can be searched out. Then the high density of APs
(Access Points) deployments should be applied for
the localization issues. By using an Acrylic Wi-Fi
analyzer, the received signal strength indication
(RSSI) of each AP connection can measure. In this
paper, we at first measured the RSSI on different
positions on the fifth floor of management
building (T2) in CYUT (Chaoyang University of
Technology). Then, we developed a APPs to
efficiently upload the measured RSSIs to the Web
server. After the collection of the sufficient data,
according to these data, we can estimate wireless
channel characterization. Then the MATLAB
software was used to simulate coverage of Wi-Fi
system for the whole area. We found that the
coverage of Wi-Fi on the fifth floor of building T2
is excellent. Therefore, when we are on the
anywhere on the fifth floor of T2, our position will
be localized by the triangulation localization
algorithm via the three higher signals of AP. The
smart phone imbedded with RSSI measuring APP
can be used as a tracking device.

Keywords: Access Point, triangulation, Received
Signal Strength, Wireless Channel Model,
MATLAB.

1.

w}

G Fne < R TS &
g B Aprad Frde g
AP B AR PR Y T F F
Fl* TRA R BERTR RB R SRR
ERFPRERER T 2B hf® o b &

RN

PRERRTHREREL  ARE 7 R
FLE 4 G ER AR GG

CFP LN LG K © 5o
LAPAET AT A Ao WA o AR
AR ARRARYL 2 cfRT > R IFRAEER
Bo b e PRARS RBrAE W D THERE F 0@ 5%"%
ﬂ‘]f:ffh%ﬁ"ﬁ { 5#anBA Pt 2 4
B oo

& AP i 2 TOWiFi h £ 4 igR R
Foopl it KL TEA R R0 B RIR
ﬁ’l'ﬁjF\ ’E%g’{%c 2 2% om TR iiliiﬁﬁ-’ﬁ N
% & > b4 Wi-Fi @iz 3w ~ RFID 2 i3
> 7 i s ZigBee in g s = h AT
PRSP A A ks LB P SRR
K é"Iﬁ‘—ﬁ ﬁ;‘})’ac‘ Wi-Fi §i % B8 » F]pb 30 e i@
* Wi-Fi 2 @ b 2 s e p
Z 5 AP 2 B amugias B R ) ek o

2. P RE B 5L

w e Wi-Fi B T 87 Tizehs 09 &
LZAFEREEAFA B = £ T
iE A ¥ A 5 e pF R E (Time of Arrival,
TOA)~ fx 2 pF F £ ;2 (Time Difference of Arrival,
TDOA) ~ Jx 3 & & ;% (Angle of Arrival, AOA)#2
M EL5 K 2 (Received Signal Strength, RSS) 2 f&
2 3¢ e [6][7]

WELSE R R R LaE 2 B il i WA > A

I

I
xR



AR d UL R IR R AR AAE & AP
ENFEHE 0 LB R AN AP prﬁ]'bqﬁféﬁﬁ'
WL EEARORLL > FPRI O FEG 30
AP * i taMT A Az N SR
¢ %;4%«2&%553,;" 0 MmN AR i RS A
4E o eBl 1T I BER .

BRI ERCT A AN > LR R €
HERTHE AL P ERFIREY 2
hF R AR o o g BT R AR
BoeniB T o Ft 2 & Wi-Fi 853 & RSSI
24T [3]

RSSI = —(10nlogiod +R) (1)

HediRinf@md il S8 5Y AP B2 7
R Him i miRLZFHER &8 24
AP B.2 FREH L Im FEe7ip| @ RSSI & 5 n

n&% wF1+ e [1]

Bk ¥ AR BB REITL AR
ﬁié;ﬁ“*ﬁﬁ*%%ﬁﬂﬁ%%&ﬁ
BSSID £ AP ZEzkéni=% » L35 41 p 7 i 97
e ¥ oo E A kﬁ?&aﬁﬁiﬁ AT T
e AR LSS TR B E T i g
W oo

B REER2 ML R

F_H AP he o hd SRR L A(xy )
B(xp yp)fr Clxo o y,) @ A A a BRAHR3K 5 (x,Y)
L BTH U RSSIZUEL R 5 Ry RpyfrR. > @
T B8P AP ehBEHE 5 dy o dyfrd. 0 B 25N 4o T
[1][2] -

(x— xa)z + - ya)z = dczu
(x=x)*+ (@ —yp)?=dp (2
(x — xc)z + - YC)Z =

§ Q) EEL S R A o F B
B o HAE A e
Yo +d; —d;

m:{z(xa—xc) 2(ya—yc)Hx;—XE+y§—
Y] [206-%) 2% =Yo) ] [ %X +yp-
3)

Rt 3RAICG - BER g bk
S OWI-Fi 3B 3 o enid 3§ v g feo %ﬁ-ﬂ Wi-
mm%@:%@%?%ﬁﬁ’%uﬁi%ﬂT
3HESAA AAn2 o 40l 2 9T o

ye +d; —d;

Bl 2Wi-Fing 32 sv s B

x5

4o B 3 T 0§ B AR farh Wi-Fi # ag (8
A * Acrylic WiFi i® 5 Wi-Fi ;L& Bl#c
R PR % BT MySQL T AR S » £
‘ﬂ’* MATLAB i&—;\ ‘f'}iﬁ v E’J”ﬁ'{lg_l't‘m 5 _ﬁ
BE S st ingg o

LAcrylic W lF

’ r eri 2L
ACRYLIC
l Wi };u{

M\

4.5 ,3- i__}‘ 1‘ l \I-\TL-\B

‘\

FEE Y]

1B £ Wi-Fi All
“

’rt\mQL

m 3 (‘L.\-—A»

Y BB APP 4278 A& Android £+ £



iPJWiFi*%%fi%é}i LS B F S AEREERE T AP EARSHOREFSF e
N el R R %@w 100% > § * #+ ERESFOFEETR &
3 MySQL F# & - —80dBm ©

2.2 g E R

4o 4 & * Acrylic WiFi & a ¢ 2 4
S5H LB AP BSSID #2453 0 ~ *h B2 T B
REPR AP P S I R FIH 26| %P T
e71 RSSI » £ # Acrylic Wi-Fi #x48:p] (¥ enfic &
BEIHNRET B4

m "

& Acric Wi Proesiona - @:“D@ s

S0 MAL Address = RSSI SNR Chan Width B02.11 M Rate

B 5 if A2
B 4 EE R Acrylic £ 1 & L

2.3 ﬂ‘!‘- —’:\- # Ei IE']?:% %}ku .(- c:) l'.-".i.'l-é‘. T 9 e

B omlge o pnacg @ voue [Bsc-snBn) [E Cocling Gemen 0 @ Baby Hacel Games - x=8E

#- Acrylic Wi-Fi gic 88 #-p| (7 enF 5 6 3 T2_5F WIFI
5t e Fledr it -FT ki %T] » R %i‘fr R E APL T v AP i APY:.(Tin
? {% #\ #%:? I']"ﬁ %;u J » T -P] /} i’ :i'P] TIHE %;L; MAC: 9CICI2EIES N0 MAC: 24.DE C6E2 00.00 MAC. 24.DE C6F1:88.50
LR FZRIERErRY G B deie bt o 08 v
Wi-Fi 3> 4o @] 5 #77% o —

A A 505 HEPZPAERE B0 w oma
JUPE S A E S 5051506507 2 AP 4o 0 R
Bl 6 #5774 Acrylic WiFi 5088 ® = 5 AP e b e
RSSI 4 %] 5 -55dbm ~ -58dbm £ -69dbm #ij » £ B
¢ L3 upload H-RIH » e v i 1
B TRR

,7

{12519 00 TAIE4EFC 70

2.4 MATLAB 4%

W6 EEARSOSKEL F iRz E&5 o

=S i}l]fr_ I = MATLAB *# » £ #iB~ MySQL
B AR v p B b BB B BkIE T L
F(DE DT E T AR AR 0 |
FE AR L G ’§44’APmﬁé:§a
T & MATLAB 7% & 4o [B] 8 #77F o

R
2

paci
1‘-‘ i
?3 il



5P

!

R
EYNAHE

!
EIARRBE
=A

|
FABE TR

!

BALEEE
HEaEE®

!

“x

W 7 BESA L AR

1: 1250
1 TRoutude

EEEEET

BgEEEss

W8 REFAI AH
3. FRlEE

HiEF 248D FERFESHESHA
RERBREFTRE 100% > R4 kg
i@)ﬁéfﬁkﬁ%%&ﬁ’ﬂ&ﬂwﬂw
Android Studio #£ % 41— i APP kR Mz P i
Biens i o APP & SuiE (TR ARACR] 9 A1oT o

3.1 B ERE 7 i APP

APRRFLEFEART RERS I
APP Jo § #7 f 2 B T AP T o a -t g

BPIDAP R AEBE e o fggﬁ AP =
MELRAE 0 F

PR ORI B ES]  doB 10 1T o

—

HEAETE
AP&y s E A

L____+ '

AEFHEEY

R

|

HF KILAP

B

|

5
Z3&4P

L

EFE

* g

BREFHIL

AP

W 8 i sindzH

AR AR F

l;%

e A RATE

ra—

ER

i =+ i ozx IR FF3:44

WiFi location

BSSID
SSID
RSSI
BSSID
SSID
RSSI:
BSSID
SSID
RSSI
BSSID:
SSID
RSSI

START  STOP

Wi-Fi State —Connection—

24:de:c6:2b:ab:40
cyut

-67 dBm
24:de:c6:dc:e5:e0
cyut

-70 dBm
74:03:bd:68:ae:a0
T2-619.1

-72 dBm
24:de:c6:f1:88:80
cyut

-75 dBm

MAP

T2-5F

T2-5F

T2-6F

T2-5F

B9 % AP T3

Rypw o T8 R0 Wi-Fi F30 0 J1* = @
Bosg e RSSI &7 AP s = £ » 54 (3)ie 7
FE PP wEG T Ay T AT & APP



2@ o 4B 10 H5F o

ih =, & os%ME L511:45

WiFi location

LOCATION

SWITCH
Location: X: 92.59146 Y: 643.65854

B 10 EBep B3 A

4. Bk

A2 ¢ 5 A+ Acrylic Wi-Fi 48 £ 78
MEL3E B (RSS)% W & MAC # x> L 585
Flebrizt oy v TR ERAEG AR - P
#* MATLAB kg i EF chRh EFHFm - 7
MO ERB T WI-FI RE ST LE o g
NEREFFFA G PR WI-Fi 3 p g giend
FERFE oFFd e B3 5 (00 AP TR
BEARRARZEFF L ERRY T
FoAk{ v ELE Wi-Fi % o 31 ggﬁ
Prid drig PpRT R RE e

34 @

(11224 > H#= ¢ 2rF26W-Fi 20
Zrf Bt RO £ EIREF 0 pp. 59-
61 > 2016 °

213574 » & * Wi-Fi £ GPS 477 # 2>
ZAF R Fcis* B 5cg ko 2011 -

[3]#,~4h > ARFHBRER * RT3 4
ZAHFLERT  WEREF T S
7wt 2011

[4] 440 > 7§ * 2 penfFd 3w g 23
PE AR Fle BRY FARN
LR 3 E 0 pp. 94-99 > 2015 -

[S12/ 22HFTE5-
http://www.hope.com.tw//DispNews-
tw.asp?O=HJWC6A09T98SAAOMEP

[6] Yang, Chouchang, and Huai-Rong Shao.
"WiFi-based indoor positioning," [|EEE
Communications Magazine, Vol. 53, No. 3,
p.p.150-157,2015.

[7]Su, Hui-Kai, et al. "A hybrid indoor-position
mechanism based on Bluetooth and WiFi
communications for smart mobile devices,"
2015 I nternational Symposium  on
Bioelectronics and Bioinformatics (ISBB),
2015




