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Abstract To enhance the performance of fingerprinting positioning, it is significantly necessary to rapidly and accurate-
ly match between the received signal strength (RSS) measured by the users and the pre-stored fingerprinting database.
Therefore,a fingerprinting cluster algorithm was proposed to reduce the number of search points and optimize the
search path,improving the performance of matching in rapidity and accuracy. Four different tests were designed to veri-
fy the proposed algorithm by evaluating the positioning accuracy and the rapidity, taking into consideration different
shape of cluster. Our results show that the proposed algorithm reduces the number of search points by 60% ,and has the

same positioning accuracy with that of the traditional fingerprinting algorithm, By comparison of the performance of the

different shape of clusters, the cellular cluster is optimal,

Keywords Indoor positioning, RSS, Cluster of fingerprinting, Cellular cluster

FEE L EFBRAME BRI REERE, X T
B R % (Location-based Services, LB HEEZE B . YWHE
EEOEAR THA, ERBREEIXN WM ER BB
MRS . RIETH, B BARR LBS K. RS
EMSE, PESMBEARERCEHEYER.BNE EHMEN
BDS R4ifE N GNSS ERMA MM 1E 2012 FELLHE
KX, PNTCENL EF S5 #ED RS, 8% 5 B GEO DE.S
B IGSO L& .4 B MEO L&, FliH#E 2020 437 i 5GEOs+
3IGSOs+27MEOs H A& MAMREM REER , LI AEER PNT
AR 451 FEAR A KM R, HFE LBS K8 2112 R R A
EENEMIR, ¥ R EM AR : WiFi, 2 (Bluetooth) |
LIAMR A B RIS R BOEE. SRl EEOR, B K
MBAFESERE I ME SR MM ME T HE S
WEE,  ERFANZANTERELET A BBRIRGI 25

FIF HH:2016-02-29  1B1& H#H:2016-04-11

PREERE AL FR 2 A K BE R SC LB B, WIFi g E
BN ARTEE LT (H B ST AR AR ARG T B
2 PYSE LU 1 PR R

XtF WiFi g 8K, FHVAFTUESERK 8 EE
APS(EZRBAROKESRTEREN. I TLHAEN. FE
HERLERES PHRBERRF R, #1nFAE & (TOA) (3
LA (AOA) B fE SR B (RSS)., H1, TOA #1 AOA #
ARRBHTFEYHIE, WRENGREREA K E O
BEEAL ; T TOA/AOA BT EHIMEAML I %2 B 8] F0 A8
BERIRR G, BRI T HE AR B AT . T RSS BE M AR
DR E S HERMG TR, £i502, BT WiFi R&H¥X
¥t APs (S BERINE , F AT ERBEBIIIRE. XE
B E WA R, APs {5 S BB SR A S SN E
B BIHHME S WA T EEER T BN, RARY
ROBRENTXR—FAITHFR. KFRNWBREETE
BN HA T ST RSS AR E (B4 ST B IR

2303 [ A U R T L A RI R ST YE BT E (201566) ¥E B

B ¥ B BIEE, TEHR T RANSRAEREMEEREES:;E B Bt B8E TEFRS AN HENRESEL . REAR.
WHENMS: D & WL, YR, R R E AR M4 5 B84, E-mail: mayue@cqu. edu. enGEEEZ); B EL 1+,

BR, RGN G E EER..

. 73 .



Rk, LIBFFH RAELFITH. FERIKE,RSS WS
15 S BTARIE AR R 0 o R R AT IERE .

FEHRBNENEMRES, FORAP A RKLBELE S X
M ALARRE T BRI E R, B, ASCRE T R
FEIREE IS RAHE , B 75 PRUE T 2 (0K B2 1 [RIB , FEE4E UL e
HEMERERERENE. AXEERNERRERIRIUA
%, ERBRE B SRR RE R, RRBOT LR, Bk
HEATHE ; 5 X R R#T G

2 EBUBREE

2.1 REEURREE

BB ERESFERENE TGRSR EREHTTIT
ECRFIEA . $3ARCR_RETEAWERRF APs iy RSS
E AT ST AR PATIR B L A B . BBy
BOMTEL BB, T 1 TR . EEBLRMEL, —A nXm 8%
W, HP,RSS,; (i=1,2,,n35=1,2,,m)BRE j

A APs 7E55 i 00 s RSS fE. ¥ BT A M S5t APs #
B RSS {EFA A8 E BB, LU FE LR Iy B 32 48 VG Ao B4 /2
mE 1 FTF. R BCR AR E N IERRER LEF LA
%2 B FTI RSS 18 B3R B S5 7 AR TR OB B2 , LA B /DI LR
REERGI BFOR IFRB MW BER, XBLRERRH
F 238 S0 2 8 B A ) B 4 SR 3L ¥k (K-nearest neigh-
bors, KNN) , B /& —F B L S PCRE L™ . KNN B0
R T AR E APs B R 78 8048 B Y RSS (B, R FREX
— BB ER S . KNNEERATRDFERN.
P,=a Py tay Pyt +a:P:

o (RS, —kSS )’ D

ai =% 2
) (RS, ~RSS,)
=1

Hb o I SBUERE, H RSSRZEH 77 1R 1) 2R 0, B/
# RSSIREHTREA RAWAERL: P BFHLRFH
A B AT I SRS T B 2<<k<m,

: HRRE |
| R kR ER[E[E] XAk
1 k|eosoosscosccse | eyl '
P [kesssssssoosx
! d|leooosoecseseeek
] [k [eeosocescce 4
' *leeescscsssss K|

[AEAEE 2. 5.2 0.4k 3

<z

! (%, ») || (RSS,,,RSS,,, -, RSS,,)
(%2.3,) || (RSSy, RSSy, -, RSS,,)

(x,.,y,,) (RSSnnRSS,,z,'”,RSS ) E

.................................................

......................................................................

.................

PRt

H P RERSS
[(RSS,,RSS,,. . RSS,,)]

[(x.7)]
APALR
EL B

Bl ETEEEOEREERNENELRER

R1 BUBEMFMEE X
AP; AP; AP

P RSS1in RSS12 RSSim
P2 RSS1 RSSz2 RSSem
Py RSSn RSSn2 RSSim

R REILT BRI A AW APs 94880 3
peshfs T E AT E R, WRBIEESRER HER

SENL RGN EM M, SRR AR, R T SR SR R A B,
H H B RRIEE N ORI [EIA 18 R U8 B A
RFREIFITHE &
2.2 WitMESRREE

AT EABRENNE EHIHT R TR, A3
T —FE SR RE N, AR B R RAK®. RGR
) T NE 2 Bos.

(xhyl) (Rggll’mz""sm;n) N

(%, ) || (RSS,, RSS,,+++, RSS,,)

(xn’yn) (R‘Snl’msiﬂ’. * .’R‘Smu)

................................................

— WETEN S
8k [ug.¥ -4 @
¢ [ 9]
¢ } flaes 3
"""" EARE

ipkia 2370

AP % RSS i
[(RSS,, RSS, -, RSS,) ]

< — 4"

B2 HETFUGHAREERREERNENEMRER

HTEERS5EAERE BN, S ABRR B SHEX
. T4 o

WE. 52 RFKR,EATEER BT B SUE KA



B M ST A, HRE AR IRQUE R R S E
MRERRTE ., BB RE P EREREL, FFEREDR
FHEBEHE R . LB RS R RN, B RN
BEWE, BT KNNBERELRENES, A HEERN
BYUERRILES &, H— il d KNN B kRS RMAA T
R, FHETERBALENER A ESTEIS T EB U
HEER AT, B RBIA RSB SR HE Ao I &
WWELASGERT SR . ZAK. FEE SEE, nE 3
B . FH R E AR R BRIE B8 0 R 148 BE AR ] o
wERMEIL .

b2 = 124 3 =
B3 AEER

3 BRI RERSH

X T VA TR M A IE SUR R R IE MR, BB E AN
314m? WINVA RAE Ry S i, A AR AP R E 4
Fin. LEGHILHIT T 81 APs 5, B Im € 1 ME
W&, HH 100 4, EEEY B, WA APs ZER I 1
RSSE#TRMHFABEAREWROBIEE  BUENERSE
2 800 MRAEES . WIEBE 3 MRMBERHITHIX , EEEE
H Im VER BRI 2 R, P E B0 . AR SUIRSE
T4 AR AGemERERIR (FO . ZABEHEFR(TO.
HRBEERERFT R (SO . BEERRF X (BO., FC 5 TC/
SC/BC 77 T L8, AR i 3 38 & 7 AN 0 2 i f: ik ; TC/
SC/BC 77 A7 ik, LAt — B B UE AR RIS TE Xt & (v M BB A0
A

1 s > 2 o s

oooooooooo

I

----------

AP4
_/]l b e G X 1

B4 KBFHH T EE

B 5 RA T ARXEHLRER, K26 TARHR
ZRFINKERE, HEFALE S 4 FEREMEE
i5 2m MGEHHRIYE 75X L b (R E MR T
RN 3NER. K24 HEBRWEMEEMBREE
HATTERFERMER. WK 2 A LIEH,FC 5 TC/SC/
BC HBE W EBIR SRR MR H 0. 4m, HERBEHMT
60%, TC/SC/BCHERILE, = HWEM Y, BRKBtLAA
HRK RS, B LT LS, AR RN E R A AR
ANSFEET 3K, RE 2 EN, BEH Im, K
A TC(m?)<SC(m?)<<BC(m®), F LI R HEHNEEHHE
R, XWREEHSEREEWER. B4 EFIIR A5
SR E R, R AT AR ST,

il FC
wndpe TC
gy SC
== BC

L2

0051152253354 455
W & (m)

B 5 4 FMEREXMREREMHBLET
R2 ARTBRAOFMESHEIRKENRT

R HERMS,m  HEKECD
FC 0.84 100
TC 21 36
sC 1.20 34
BC L 21 30

HERIE AXLUERZEMEEATR B &350
Prig G SUE RE B MR SFBREG, R0 T B TR R
FROFREMITR. B 4 HEREWET AREER
AT, SRE R BT A RIS R E M RIBEI T LIT 4.

DIFSIEERBEEEAR R EMEE AR, B T4
B0 MR E R KRR T B RR 5K,

(20BN WBRAREE N EALE R, B T HEEKEHR K
WEABREE  RFERSEEERA X, BR8N
BOR R E AR S, BUCRATTEEE.

2 X XM

[1] Zhou A Y,Yang B,Jin C Q, et al. Location-Based Services: Ar-
chitecture and Progress [ J]. Chinese Journal of Computers,
2011,34(7):1155-1171(in Chinese)

BB Bk, 205, % ETUENRS 2SR it
BHLER,2011,34(7) : 1155-1171

(2] #HEH AR TESMRLZ] XSHEK,2012(01D:10-13

[3] Yang Y,Xiao H J,Liu Z,et al. Indoor Three-Dimensional Posi-
tioning System Based on Ultrasonic[J]. Journal of Jilin Univer-
sity(Information Science Edition),2012,30(3):267-271(in Chi-
nese)

B, B&a. X8 5 ETHEFENER=EFNRE] F
K225 (5 BBHEARD , 2012, 30(3) : 267-271

[4] OhJ H,Kim D,Lee B H. An Indoor Localization System for
Mobile Robots Using an Active Infrared Positioning Sensor[J].
Journal of Industrial and Intelligent Information,2014,2(1):35-38

[5] Han X H,Xia W L, Zhou Y P. Bluetooth Indoor Postioning
Based on Linear Weighted[J]. Computer Systems Applications,
2015,24(1):119-122(in Chinese)

B, Bk, AT ETRENRWEFZENEME R
(). HERFE A, 2015,24(1):119-122

[6] Karimi H A, Advanced location-based technologies and services
[M]. CRC Press,2013

[77 LuoJ,HeZ Y,Zhang Y X,et al. Indoor cooperation localization
algorithm based grid in wireless networks[J]. Journal of Hua-
zhong University of Science and Technology(Natural Science),
2015,43(5):114-118(in Chinese)

TR, BB KER, F ETRENTLMEZADMEENE
B EPRE AR (BRRIEM0,2015,43(5):114-118

[8] MaJ,Li X,Tao X,et al. Cluster filtered KNN: A WLAN-based
indoor positioning scheme[ CJ // 2008 International Symposium
on a World of Wireless, Mobile and Multimedia Networks, 2008
(WoWMoM 2008). IEEE, 2008:1-8

+ 75 «



