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One of Indoor Positioning Algorithm Based on Wireless Sensor Network

ZHANG Wei SUN Qiang
(Shanghai Dianji University, Shanghai 200240, China)

Abstract Wireless sensor network is one of the key technologies of indoor location. Two aspects affect the positioning
accuracy. One is ranging error, the other is the positioning calculation error. At Ranging stage, in order to solve the
problems that signal propagation in complex environments has larger loss and affects the measurement accuracy, this pa-
per proposed a method for estimating environmental factors based on the log-normal propagation path loss model, which
can dynamicly correct measurements and reduce the measurement errors caused by the environment. At the positioning
stage,in order to solve the shortcoming that a triangle and centroid algorithm cannot make full use of the data,this pa-
per presented the weighted of the triangle and centroid algorithm to achieve a high-precision indoor positioning. Experi-
mental results show that the algorithm can realize a high accuracy indoor positioning and is feasible.

Keywords Wireless sensor network, RSSI, Environmental factors to estimate, Weighted of triangle and centroid loca-

Vol. 41 No. 11A

tion algorithm, Indoor positioning

1 88§

BITE T2 P9 A I DF 57 B R A 34, TT B F DR 15 Bdm
M #% (wireless sensor network, WSN) 12 4 & N8 R H AL &
BN AEBMEA EHRESR, BWERZEHEH
K, ERTFEBERBRENEMNRL P, BT RSSIH
B e Cr AR RE (B R B M AR (R GRSk LU AR B, R SRS
FINE PRI RERE, ZET AR ENREANEHE
A R IR A AL AR, B DR BE RO BR M . SemR(3 R
RS B0 R B0V o BUEE s SCHRT 4R F o B s R i e
BB B IS A E , [FIETR 1 TR IE R BABE S B T
FRBEIAS B TEMGE.

T RSSIPEE /& LB 45 SCHE H AN AL B 4 07 =X
HERERFHSE NS B EMEE, B S5 IMB=ME R
LDEESSHERHEZTNEMNBYE . ZBEERBILTESES
S AR 32 30 55 8 v X I B AE S AR B R BT8R, {48 RSST
EAVEEAEMEE, RN, ZEERT TR EEE
HIENL, B —E W ATHE.

2 fFiEER

AR F RSSI I 2 A1 8 AR » RSSI(Received
Signal Strength Indicator, B2UE 53R ETER) B S #IL
LR ESRE K/, RSSIMEEFREEE M A ST EM
R ThER T AR RSSI{E F# b # T 3R, it
BHES BRI, BRI RES TR LR 1L
S, AT & S AT ARl R o

TLESEEPERLENN AN SR TSR
&0 IR AR B R R R, KBRSk, X H#R 2 RSSEE
AN 0 R 2 R A, 0ol i X — R R R 4R | RSSTZE Y
ENLHNE B RO, L A &8 FE S T R R
RIS/ DA W WS EMIRE., FHNSERE . Az
{7 S5 MR SRR R , X 4% A5 S fi A AL, RSST M BE {5
SERBIELE,

E—ENEMNT, HFEIIARR A EMEEFEER
SR, B FH BGOSR RSSTIBE (5 5 2w A, = (D Bz

RSSI=~—(10XnXlgd+A) g8

% Q988 B WA, FEMR I RRGER MG T BN ESGH BAT) B BB R R, B8

BRFT T ) o ok LA R AR BT AL R
« 232



n REEFBE T, WE—HR 2~4;d B ESERKIE
BA HIEE RS 1m WEE R ATINE M5 B 238 RSST
HEEWEHE SR AE. i EXF R E 0T RSST INEE
B n, A WNTBERRED .

B FERAE P E S 2T 5K e RSSTEES
SRR LS THAET KBTS, M E-E&
SRR B9 R P B ket A PR IR B 05 RO R B BB TG
LRAT RS W 4% B 5 S5 HE AR AY , DR AR SR R B A A
FPH- A AT LS50 A BE B -1 R A R, R - R
By RERMK (D PR

RSSI=RSSI, +10nlg(d/ds)+X (2)
H,RSSI HAHIEEEE d WK RSSI {8,d HELIEE  dy
B, RSST, WHAEE A do B RSSI {f;n AESFHEHE
FLHEER 2~4; X AREEFHEHEN 0. FEHR 4~10
IR TN A5

3 BEEED

BT RSSIBE E AT BRI B N v LB . BT
EREM T R RSHESIRE, RIERET S RBES R
R FUE S M SRS B RSSI #4L MR8, SR 538 R
rB AR EEE BRI B A B AR . EREAE
EWFEARR: DRSWERMBEHE; DB EEHR
B REEMTERMEE.

3.1 fEGEEER

G B AR — R RSSI U HE (5 5 2 M B 64T
W, BS5=AFROCERE G EIEN. BIRRAHREE. R
AT HRBEB BT, RSSI RS B B M E— K,
HIBEEMMNETANME. Rh FTHRENE M, —K
FSHETFRNHRTEHZER, R T LOBRBESNTWES
HETmsEst 2 R B HBOE LT AR I8 RSST I #4531 0 BE B —
BEBRATIREE., Bigs M, AR ELENER
RERFEHENTHR:DEWTAR IANASEN AW EEE
AR EHESHTENECE R, B XIS ABE SR —4
ZAKE, BT E AR MREOCREMER TE W AR
£ B TR

x=(xpa+xp+xc)/3
y=(yatyst+y)/3
3.2 EhEBEAMBBROCHEZER

W AT Z B — R T BE (R 5 S AR R BR T A8 | € L
BE RAFEER T HE0EE, TERRESEE RN
B P SR AR RE K T 2 W ) 0 B B PRI R, A ST R A 4
WA S ERBALR R AT 80 A B3R 5
B F S50k TR ER 8 B A Rl , 2h 25 8 T T B
FMNEEE, LA BIE S MR REN BN . Bl RA=
RO E R B A B SR S T AL B R 8 R
AN BN R BT RO SR BN R R A SCIR B — A
BT O RBE R BIRX — 2
3.2.1 FEBEFEHF &

TR R R  HRERF X HEMER O FEN
A~ 10K R HTRENLAT M . BRI F R AR R & BRI 5 i
Rat. 2% PR RIBESTRIZENSE b THEHE
FHETE B B A FE B RS bl B A 22 1R K AR A A it
BRI BRAWE, T HEHGH—FIAE W FHEE T

€))

Hh ik HH MR BN T I H 5T 6 B R 08 1 R
e, DA B SRR M H .

WHEHETFAEE . BRERZE S SET R 51
BEN EENFIRS N 1—S, 55 P 2Nz, y) . BlS
EHEERNES . XMH S (. RSSDHDAE,. E j HAH
(do,RSSIy) , HA# S—1 KX (d,RSSD, RAR (2 o, 7T
BTEATE:

d=V(x—z2)+(y—y)? 4)

RSSI,=RSSI;+10nlg(d: /d;)+X:»i€ (1,8 Nij (5)
.

X;=RSSI,—RSSI;—10nlg(d; /d;) ,i€ (1,5) Ni#j (6)

S s
3X; 2 (RSSI—RSSI,—10nlg(d;/d;))
i —iF]
S5—1 S—1

X;

i:]RSSIi - 10n1g(l_]i[idi /a5
S5—1

B, ;€ 0,9,i€ 1,8 NiF],

X SN X REBET 2% s BN K B FEF O, 7
X B SR 0 AS L 257 (8 16 2 0T A48 ) IR s 7 5 i 24 ) 30
BHEY X,

X*=§(RSSSI'XX') )

7 XRSSIL

3.2.2 mREABAECER ;

MR ZAERCEENEARTEE . FROCEERS Al
DA B F 3 A B 2219 5 6 B AR AR R A B9 R0, R R
BEFRIE ST AN RO B REE, REEiE
BINFEXRART . B TR R IRE FRE X AR T

—~RSSI,

A 4 B xc
QdA’{‘dB dc+d3 dA+dC

U7 1 1
ditds Tdetds dntde

(8
YA B + Yc¢

_datds ' dctds datdc
1 i 1

ditds Tdotds  ditdc

Edr, (z, ) bR A ARG B BOR M A B T s8R da sy ds
de ARFT SFREE 3 TSHW A EAER; E 1 iR A
(zxa 9yA) »B(xs »3B) ,Clae »e) s ﬂUEﬁ% %E‘Dﬁ%ﬁ-% H“J' B(J

345 % W SRS H A M T g7 7

G BRI T B A0 5 A KRR

B K . S A OG 2R B I ORI B R o K 6 A
FERI B,

A1 OO =M RO ERE %R
L] 233 L



3.3 HEXASR

1L BVREORERRERRELE,. 257 A3
{8 IC R B R B i BB K RSST (&, SR AP HEH R
WCBNE) RSSTH, 38 it Wil el Bk & 35797 5, 1D A A B A
WeBlf RSSTAE, 364845 Bk sl .

%28 WS H T S ERHEY AES R RSST
EAE AWK BI/DRIBFHES , L ET 4 4, 1% RSSIL,RSSI,,
RSSI3,RSSI, %t B ) B % 7 A B ARAR(E R (21 31D s (2
Y2 ), (x3 ' V3 ), (x4 s V4 ) vii 4 /l‘*ﬁ,ﬁ‘:ﬁﬁ)iﬂ‘]%i%lziﬁ%] A, %
BEEERCRIR R BT R ID JTHEN) RSSTL, 3R AR B BT 5
B HEBEH (4. RSSD . FIF ERMMERE F BB HFRE T
X RAFKL ()P BHENSEN ABE VW ANERR
diydzds.d,,

%38 BRI 3 NBEV STER -HR KA K
BER/NIH () d, - ds VIR IE TE 0 AT O B #E473
B ORBXAEZHTEA LB E SRR (),

4 KBER

TEREM T, 2 3R B9 2 CC2430 FRWAME RS ET
HAENR. ERGFE, RAT —FMAENRARBRIER
Z——TinyOS tERNF- & Ml nesC HABBE FHLH., TLWETE
K 6m. 9% 6m. 7 2. 5m TR E B A= BB ENIHFITH,
WELE FANB/NEIREN 0,0, F AR RBIREN
(6,6), EIFRIR N (3,3), TWPREFIANASET M4
FIh L RN R RNE 2 iR,

o o q

2 LREEWEHD

w2 S BIRET ZE NN RGN KR Sy
bR (z,y), MR NN A BB AR R (a,0) , AL
HEARERFREM B EIRS ET SR Z RINES.
FENRZEE LR (D PR

ER=./(z—a)*+(3—b)? (9

BRI S0 — SR TR S A i R BE 4
AMBM=AROCEERTERNEMNIE, HPERER »
=2.3, X RWMER 0. 50 6 RIS, S0 R R -
ERSHEBERAREF AR T AEBERER TSRS
BENEEEFES IR =AROCEERTENENELS,
HP AR n=2. 3, & 20 W EBCEHEN T BN
REFIRENTTESEE, HHLES IR I5AFY
ERERNE M REENRE R, mE 3 s,

X LG E AR ZE BT EE B YR 2, Bk
AFEH 5% 250 AL KA A BIR R AT R

- 234 -

TR, BRE 4 SRR, NESRTUER, 38
15 1E B INAUR O B R 2 /MR B B SF B E AR 24
ST HAWRAE R, XA KIRIFE NS S SR
A AEHEERE R 0. 38, BRI HEBA B H KT 4
Ak BT - H4 1R 22 K, OB 3 1 i AR B I X R T 36

THHEHETFHRERRKIER.
7
- +, TEEM AR
o o S exmommen
g + + o¥ A&
5 @ ‘O . +© .
g 4} ° wo
E .
Esr*’o*é TR te o
2r E + - » o+
1 * o+
% 1 3 1 6 7
x3/m
SRR AR s RS
1,
o o BERFRECRE
08} » PR RE R
o ZABRLKE
g 07
W o5t
* o5 \/ﬂ
ﬁ 7%
¥ o3
LA
o1}
o
3 1 5 3 7 8 9
FEF AR
B4 EEARE
ERE AXET CC2430 T S BB E-E S 40H 0

ek IR AR SRR B4R IR 35 R T RO BB 05 v B A8 B IR
{8, F S5 = AR R ENS SR LA ENENE
Ao AR = A T8 B O R s RE 37 SE R AN B 2B IE AL = #8
TE A B 16 R U S RN EE R B A SCHR Y B FR B IR T By A
507 BB B I 0 B 1B A9 AR B O BB A SE Y- B E LR %
0. 38 KM ZEWNEN . BUS T REFEGERGR.

& % 3 W

[1] Shi Wen-ming, Huang Chuan-he, Shao Ming-ka. Indoor Locali-
zation Scheme in Wireless Sensor Networks Using Spatial Infor-
mation[C] / Wireless Communications, Networking and Mobile
Computing(WiCOM), 2006

[2] Al Alawi,R. RSSI based location estimation in wireless sensors
networks[ C] // Networks(ICON). 2011,118-122

[3] £PR.#E%E ET RSSINEHLREBRMNEHEMEE
0] i EHL TR, 2008(13)

[4] LiJian,Liu He-ping. A New Weighted Centroid Localization Al-
gorithm in Coal Mine Wireless Sensor Networks[ C] // Computer
Research and Development(ICCRD). 2011:106-109

[5] Shi Shuo, Sun Hao, Song Yang. Design of an experimental in-
door position system based on RSSI[ C] // Information Science
and Engineering (ICISE). 2010

[6] Xu Jiu-giang, Liu Wei, Lang Feng-gao. Distance Measurement
Model Based on RSSI in WSN[{C] // Wireless Sensor Network.
2010:606-611

(71 M3, BRiSig. T RSSI M RLMLBRAEME AL ROCVE
L SR TFHAR,2009(2)



