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The Study of Dynamic Degree Weighted Centroid
Localization Algorithm Based on RSSI
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Abstract: The SWCL(Static Weighted Centroid Localization) based on RSSI is widely used, owing to it's low cost, conve-
nience and no need of additional equipment. However, as the RSSI ranging is vulnerable to various interference, the SWCL cannot
figure out both the average errors and the max errors simultaneously . Thus, a new dynamic weighting centroid algorithm using Gaus-
sian fitting method is proposed, and the algorithm is performed on the ZigBee platform, The experimental results indicated that the

accuracy of RSSI positioning can be well improved, and the positioning average error is only one-third, and the maxium error is

quarter of SWCL level.
Key words:

centroid localization; gaussion fit

1 5l5§

TeL A M 2% By B R RE ) TR RE ) o4
R AR SRR s A, Tz N T AR L Tl
PR R W BRI A5 A R A
B 78 o S A% A X 45 0 T A Al 6 H b W 5 R B
FE 7B B p 4% ) £ 3R A LA S D 2 g
a3V 2 P R SR I 4 T S 1 B
i, DU TR A5 AN PR ok 7 b A R 8 A 8 58 1 2L
KA NEARE LB SR B LR A
WA . PR , 75 TC 2 A% St 0 465 114 1oy T v, 74 i r
JIEA R Y i)

AT A A I AL, — ROk E LT 503
FET BB 19 (Range-based ) 5 137 Fl JG 77 M B ( Range-free)
FAY A S5 T 0B P 7 3 o D R ) s 38 B
S AR R IR = Dk | = A I vk sl R A

Wik H 11 :2009-11-09; & 71 B 1 : 2010-06-08

rssi; gauss fit dynamic weighted centroid localization; static weighted centroid localization; dynamic weighted

SRAN T A A . E R o I B R A
RSSI™  TOA'S) | AOA'S" | TDOA” %5 . 1fij J& 75 Yl B 1) 2 {37
DUPASUASU AR 58 Do 246 325 3 P S5 B T e o, — M T 35
%[8] .DV-Hop %%[9] « Amorphous %‘Yf[m VAPIT %‘7%“11
S - o a1 JAeR VAl = R S B v o L i JA s VA = R 1 A Yt
SRA E AR R REFER A TR R E R RIA
JEAEUE R I 8 OORE BE— MA 2E L a2 = . mT DA
Wi B AR UEAD  HEORS B  REAE S /NI BE AR 8 B, DA
T 2 AN NG B 1 B v SR B I B ) o 6 SR VR A T
RUENRAR RAT AP () R 2S (]

FE SO0 B 9 5 A6 5509, RSST I R AT A R 5 4
O TIRE R T8 K, B2 A AR — IR T 3 R A I R
AR 76 RADAR'35 H , OR-RSSI' /44 i th #5487 %
FeAR ARAFM AR EUG , >R JEA ) = 30 I 2 7 7 7% i
T HE 1R 2% A AT BE A7 78TO 72 fd 05 00 . e K ABL SR Ak
Tk a5 A Z 1 5 A7 A5 B LAY D A S0 R 2

HEWH  E R A RPHEE 4 (No.50807011) ; MR 4 H AR B2 4 (No.07J]6128) ; 1 5 24 BH /T 9¢ BhitKi] (No. 2008FJ3114)



o1 M

B T RSSI Y B A AN R B 5 83

Xof S AV 485 TR 1) R M, {EL 3K oy 32 S B A S B b R AR
ZEZ 25 57 J5 Fldse /s, F 4B 5 B8 B 2Z 1A 1R
Fad/ N s B R T ELOT BRI S22 AR 25 1R
K RNOS' SR 48 55 22 60 B, (HL 6 15 b 4 150 0 43 A 42
TR LR TR R B S AR A S BT R (H
FHERE VRGBT RSST I BERS BE  1i HL G 75 g e o
o XS8R PR (7 A R R A, R 1 HE R PR R e

AR RS A0 A5 A o B i il T 22 ks
55, Beb oA 1T O i S B A6 LA b 4R s
U B ABREE E 1 5% GFDWCL.

2 RSSI S8l & i 26 4k F2
TE R A Z T 45 v, RSSI (8 28775 Ry B2 U A5 2 08k 18 )
BHA Py= ImW R LU, 22 SN

P
RSSI =10 * logio ;™ (1)
ref

TEMR A d = J A P, = P, SRR A dZS
P
i)’ )

P RRIETT RN, PO RO AR T,
G~ G I N RN MO R 3 75, A AP, dy ol ik
TR YRR R

(1) (2) K W], RSSLFIBE B o A 5 5E 14 % B ¢
A AHAESEBRIN L R P Y RSSI M 5 % BI4M T4, bl
BRI, 1 AR I B2 22 . AR SCR T €C2430 S A5 B
HEAT 4 LHINBESEEG , 200 45 AN 1 7R (LR AE =W
AT, T A T s BE LT Tm, 50 2.4GHz) . 45
R, SAEPR T AU BEEGIE (10m LA B, 0 4 1) (5 5
S AR ARARK, 2 S A5 bR 1 5 BE B R, 5 5 5 i AR
P TR 7] — A4 7 Rl — A i e 20, SR A
RS B , A 7] B35 s 7 [ — 0 o ) R A —
102 5 . FERCER S0 v 30T 8 % 7 ) SR K, T B

; 45

Prx:ch-x-Gtx-X-er*(

55 m | 5O —24
60} 4| st
m -65F m-60
= 70} =65
2 751 a70r
& .80 .75}
-85} -80F
-90F -85
95l ! ! ! L 1 ! L -90 ! ! L ! !
0 5 10 15 20 25 30 35 40 0 10 . 20 30 40
Distance/m Distance/m
50} —341| -5f — 44
-551
- -601
@0 Qs
2 2
2" Zs
a: ] * 8ol
-85 ™
-90F 90+
0 10 20 30 40 0 5 10 15 20 25 30 3540

Distance/m Distance/m

Bl EAFESHEESERRHXA

TR ZE X E ALK BE A AR R B9 52, Br AXT 10m AP RSSI
) A A PRAR FE L

SEHGFHH , RSSIAE I & o 7 v, R 250 TP fd 7500
TAEAR /N BT AR — A X B 224 s B B, X S B4
(5B P85 AL A B 85 A T 5 5% 2R B A IR, BT LA 45 (i Ak
2o AR KR 2%, HIM BT 4R 85 T 10m P B
KSR AR DU KA M PR S8 . e R 3,
SN RSST (B A3 A1 A — MR o0 A, 43 A 45 18 e K
i R I (A LS e e i by R b, R AT A
X RCHR R TR, R M R e R B D WAL, B BRAR K
— IR R BRSPS IS 19 RSST AR 2 A dn &l 2 iy
TN, A AR RSST ) e {ECER U R T — 4~ 15 06, {1 78
T, PV IGE | X 07 £ 00 RS R el A . A5 LS bR

A o)
= + e ¢
r=Jo w vV /2
k k
> RSSI, D(RSSI - x,)?
_ =l _ i=1
x(: - k ’ w = k _ 1 (3)

H0.5<y<1 W YO RARMERENE, TLIRE IR
JE IR BB RSSUAAF- 2.y, A 15 R B (T {5
PRATATAAL B RSSISCZORBAE ) , b A HWCEI Y £5 b
TR

0.2

probability Distribution

-70

%0 Qs‘a\
B2 BHTLA ERSSUBREA 15

KHEWLE, Shs F RSO T — 2/ MR KT
FC T X A A f1 52 ) 00 B 35 25 R R, {EL T FR 52
BN R B S A I R TG ) A Ak B AR R ]
3 J kA LA 5 B AL P RSST I B ) S 56 5% 2
e, 25 AR LA X A B S Y RSST ) s R Y
R B .
3 BANEEMEE

[ O SONER VA= R7Sp o S G RIING = R 2 s B L i o
PARER T 3G A X R AV ORG R R B T VA
T FEA B B IR AT

BREA o AMMEER T S (EER R LA ), Ry
SOLE (x;, ) AT H RS H



84 I

2 2011 4F

05 10 1I5X/13;0 25 30 35 40
B3 RO 5 THIAL BR A A  H
lewg(xj,y,«)
Ein:lwij
R o2 B B8 1 R, —FRAT 3 X
1
%= (4" (57
o HIREL FRASHERE LT, o HEEHE. FHASANE
FE VLR S B TR B, R e i A AN A BRI R 22
YRGS, Ay AR B 1 [10,5].[10,7.5].[10,10] % =
ANFETE I, 76 B A XS 20 3R F T AS TR ) A
(1~5.5) AT EALIE, S0 A T @i 22, i
4 ~ 6T . B P TR AR R TR ZE MR/ A=A
DI 15 25 43 A P o ml DAAS S A 48 TE X 38 AS [ o7
B AFIRCE R 551 iR 22 A —FE 25 0 X,
P 2R 501 LA X 5 7 K T R Ml AN K, L 2 ) [k
TR KN FE T 5%, A ) 18 U 7 oK 118 22 3 R 1 22 5
B A SR K I 5, AN 2R B0 A UK BU D,
X147 25 A AR R4 5 ), JUAEL A R, % € DXl /)
PR ER AR K. ST X 3 KA, AR —
FRPRG B2, AR 22 B0 30 37 1 R 1 i 3. i DA 43 A T
S WA R o B 1 G 9 [ g ke 5 7 1) SF- 24 1R 22
S I KR 211 [
4 GFDWCL EfI &%
4.1 WERHBHRLSH
Bl 4 ~ 6 = A XA 2 H0BE AR 22 109 70 1
B, PEAS [ (1) DXL R FAS TR) A AN (L, X FE A BE AR IE
B/ MRS KRR 33 B, R AN B e ARG B R e
AT LAAS BI04 g 1 RS B, (ELT s 5 A A T 1T A3 i i
12, W A4 (R B oK R R, X AR T AR AL
AR AIRHHE 1 i R 10 TO LR AL IR M 245 1T o, RE TR K.
GG A KA H 518 22 A A R % Bad
X IR 534 0.5m x 0.5m (/N5 e, I3 45 A/ X i
ARG o FEATSEH, o 53 A NI 7 R . F T
DI A R (L 1) 53 AT 52 WA R 34 AR o BRU(E 32
OYARTE 1.5 ~ 2 Z[8] X4 BUE R 2] T 80% Vi b, 3t A
BEE I K, o 1.5 LT IEW T, o 9 2 1Y
FEE B T 4551 4~ 6 HIIRZE3 , « BUE K (1.5

(xivy) = (4)

~2) FEPATAE XIS, o BAE K (3.5 ~5.5) X #04>
(B E B0 A A 10 5 AP R B S DX X o 2 A R T
R REIE DX S A R 20 T AN 2 BT OK 22 119 7 (O RG JE, AR
P I3 A DS A PR o UM FE AR
DXy — MBI, o MBS R DX Il Oy A DX I 4543 52
R GETT, AT LU E A9 ACEE A BOBEL, RV R i A
KT 2,0 BUEN 1.5,/NF 2, 0 BUE N 2. 7472 X, o
A IR T g TS K 1 12,

md mEn o men o mun

§885aaes

‘ Esm[w,v.suziiﬂmﬁﬁfﬁ%ﬁﬁ%?é
4.2 NEZRFXEBX D
B, B, By B, PU/MEFRTT 5, B — & 8 Frw

AR X3, K O Ly, B O Ly 6 B X el



#
&

B T RSSI Y B A AN R B 5 85

i a=1
| et
$ 4]
£ 2 %k B g 0 ]
- a=2
' -
Ee ot 138
= 130
i
3 0
k] 3 e oim 2 ) n 0
E a=3

E i
15

m

S E E m W

—
VATl WA
Eé [10,10]XEMMAHE 5REXRFR
[ K] [k
_IN| 38|
1.3 1.3
=2 =2
=1 0% .
=9 2% 5
] .23
.5 -5
-7 -7
= - =
-3 35% -,
.5 .5
37 .37
(a) K EE[10.5] (5) K 1£[10.7.5] (c) K4K[10.10]

7 R EE S A G

Hh 8 AEBAT, 43 R Ry Rog Rag Rz A KL Fip By By
Fys 2 X A 2 %) v S o3 il i 2, BT v ) SR R
FBFHETE X 38 M PUBR Ry Rog Ry JRys. K38 F MR E X
B, L T &AL AL TE R TR LK 1/10,
1R BE X R B 175 . PR AR SR 43 il 2 X A 4k 1 T L
R AR B A BT I ) PR AN T A B S A A BT
DL R DI AT DL 3o 422 W5 0 19 s 1 5 3R P ok IX
g1

Ry, X35 : Py > Py, [H] B Py, > Pyy .

Ry X382 Py, < Ppy, [AIHT Py, < Pps.

Ry X35 : Py < Py, [A] BT Py, > Pyy .

Rys X35 : Py, > Ppy, [AIHT Py, < Pps.

FE By DX, W AE T s R IBMEFR 19 45 B, M55
g BE R 2 (1) AT A

@ (‘K
<~/ >

T L2

B8 X A

Pr
RSS]B T= 10 * lOglOFm
1 ref

[ B2 AT LL Sy 5 5K M RSSIpp. RSSIgy. RSSIyp.
RSSIyy - 1T T A0 F A B9 b s, B AT RSSTyy =
RSSIy 1, RSSIyy = RSSIyq. BT .B,T ) RSSI{HZ 2%

P
D3 = RSSIy, = RSSTy, = 10log (6)

B,

RARK(2) T3
B, T l
D13 = RSSIB - RSS]B = 20108103 T = ZOIOg
1 2 1

4B+ B
1

e
X R, FRATTIRIAE AT LASK H 2R AR
FATE LRSS AR 5 i S_ 55, A4 M

P EETZEN

e; = RSSI; — RSSI; , (i=1,2,3) (8)
1E B[ I8, RSy ~ RSSIy > RSSIy ~ RSSI,
AT LK AR5 H

H=el+|Di—ez‘+e3 9)
TERREL H 1, e R e 3EEF 0, 0TLA D, - e, RAE

T HBE, =0(6) (7) (8) I AL 1E F X, HoAl s

[T 0, FIr ATE B B DXER P, HAEE /N, T34 Xk,

e1ves ey BERARYL, D (HANZE AT LD H AHEKARDE. X F

B LT Xt RE A H 2L 38, R U IX JaR ) 1) g ) A

BRI AL A SR pR B /N [ A

4.3 HEWEEMEE
H T TBRAE 1 358 BCRR DX S808 AR DA S ook FE AR

9 JXF =AY H ESE TSR RO IE K AL

D; W BUEA—FE, Fr LA =X I HE ] B

XIS 3% 0 H BB /N, T 4 ~ 6 XFH, H 5ACE

FRFOBU NI T 15| 7 118 1 22 AR IX 3 AR B 1) %o g 6 R

(3 i B ), RO IR AT AT ATE R 2 1 R DI Aip

PTG H AR X437 MR AL T F X, AR 4 X

AR5, FRATT AT LA 6 B AN [ A AN B 28 00 R 2 55 2 r

R RE AR — e, FoAT 0T 2 SO 4L 6 1) 3l S AN

4 Li/Ly= 8,0 D =20log (7)

PEREE SCIE
APRT AEFR Y R R L B AE B E B 2 AR

X

P2 W RE s EE AR R R (L R
PR R AR ), B E B TR B TR XN R
S DD,

PR3 T RHRICE IR KIS A E AR T ) 1%
T, R FH R U AL B A 4 {5 B 19 A B RSST R AT 25
d.



86 I

2 2011 4F

A4 K RSSHERGE R X, 4 H i< F
X35k (10m DAY X3k, | T BRAE i 250 B E M 10).
HUES  FEF XIBAAEERITER KR 1/2.

HE6 AR FDER, AR A 0 LR I, K
FEKTF 2,0 BEH 1.5,/NF 2,0 BUEA 2.

WBRT MRS o BUH MAE E A A TR A

B, 58 E L.

D1

(a) X3£[10,5]

xm
(c) BK[10,10]
B9 HE5REXFR

5 GFDWCL &i%iffh

WL PEAG GFDWCL 55 1, A SOK %k 5
WS o 0 B e A s X e S5 A B — 4 40m x
50m A X3k, BE B 10m 957 20 A, 3 24 A {E AR 8, HE
P RRIAY 5, — RS S A E B, — 1R
FHSh AR

SR AR S B 52 50 BT FH 5% £ (CC2430 Bk ) | Ir f
ST R By A AR [ T RE A 1m R L,
ARSCR FH B RSST A4 3 5 1 O G [ A5 40 19— 4k =5[] A
Y, T DA SE 56 37 M 16 5 78 - 4511, JC R A5 42 19 400m x
200m FIFE AR AR SRR I SAT R FH F b i i, 39
I— A, % H Chipcon Packet Sniffer 2.2 e
Ao A A AT W, 5 6 5 A6 Bk 1 BE ARG e 8%
IR EATHE 1T . B % 4 5 03 30 7 A5, 110 3 15 1 5 AR A
50m ZE AT, FERX A SEPR I H st R T ZigBee P
BORZH W, 3 3 U 25 1 38 , R R T 2 25 15 (R0
US4 T AR R AT A B A Okl A b R L F AL S )
R SCTTAE B R T B A b T A T B
Wi 5 FH B ) MDMCTRIOH . CCA-HYST B8 %% (H31%
& R0 X B £ 1 £ 5 i B R A T AT

W28 R TE AR FN 2548, o e B DM R T
HihE DA K 225 45 A AL bR, 225 719 1 A 8 ) 58 4+ 10

R AR bR, B R RS-232 45 11, WML A SR
FI USB $2 1A _E AL BR 38 17 . 7 b 3 32k 9 o S8 621
() I JECA DI, A F] 69 ik DX 2, il T 60 > Bicdhs o
R X, o R AR T g Xm0 % v O 7 ' Y LK
B, gl 10 s .

Sermp | Baskaround | Reforense Hode Savse | Seter | Bask 4] Barsss Beks Setms Fhind Bede Suivg |
rdate B
- H 3 H T

: Fr'- e | | % oty IR O |
Batnr | Bachorewnd | Baforence Bede Satwp Fiind Bede Soie | Batep | Basigreund | Baforsnse Bode Setng Blind Bede Satep ||
| Mpdata Beks | Wedats ede
7 e | et o e tas |

E10 PR e A LhEE
6 EiLMREDHT

6.1 ELLFEEDH

&1 10 iz P A G307 1) 5 or 45 SR 3R W], R S AN R
SRR AE AN T D3R P 22 30 22 AR R, A XS iy s, i 08
R EALR Z BN, FE X Z A A IR ZERR .
GFDWCL 78 X i AN [ 7 B (o 4 B AR fE AN R, 35
TRUAS RIS 2% M I B Iy ok T ARG B Y B L 6T 60
AN S s I ge A R E 11 B, GFDWCL 53k
FIFHIR 2 e/ NR 22 Pl RIR 2 3 H S AR B A M
FLARAT — R Y T B

T I
SWCL
ik
GFDWCL
6.7
Stk
3.82
1.87 1.52
0.92
I Tge N e KA X

11 FEREERER
KA GFDWCL 33k, e i e s TR £,
ZURAE A s, 39 S AN K TR FE (8
AIFRAS RSSIFVE IR R0 K, g — Wk I i 33 B9 0 A=
T, R A AR AV, 33X A 2 VR O 1 M iR 22 i
KR 2 2 AR A A



%01 B T RSSI Y B A AN R B 5 87

6.2 BEFESULSIRETE S AT

SR B AR 35 ph R 40 A, WK B s D AR A
THEDIAE , H SO Bl i D8 2 5 B DI FE  H% Zig-
Bee WMSCEHL 5, 18 8 57 19 50K 6 D0 98 8% 1 0 ) i A
R TR 0 CE SRS 2 AR S SR AR L,
RSSI 58 £ {5 8, 75 M 58 2 19 5048 A rp S 30, T DA X g
DS AR TG SLRE S H5 T ik E
T 244 RS SR A — B I (E S 48
A FRATTRE LA 52 56 3 B PRI B AU HE Y 126650 4~
ST T Geit, HERR H Hh Josn B £ 18696 1
(WM HTAC A GE it 25 3, R85 LA B A 38 o AH 56 )
8 L1 SR A 25715 0 50 B— U B8 A e D
B AR, e 2R B T 144 AEE AL, AT AR
IS AT, 60 A B0HE A5 0 7 AL S 58 v 90 % 1) I B P
BARALAE 52 - 57 Z[H] .

RS DR
Xof 0 B 5 A8 UL
FR BT 10 ¥k RSSI
fFill &, B — A 1F e
LT 5 E 7 600
I e L A #
X F—ANHFHEZATF
FE AV T R Y TG 2k AT R
a5 M4 ok U, R FE AR
KR, B e E12 GFDWCLH Rl gur K E
A RERE AT LK IR DAk, an & 12 frs, FATST 60 4~ p
HIE R E T gE T, R U B HE Y L TR
MO, FUFE Sk = v I B AR R v 1 174 6 o 9T 76 IX 3,
TG LT X 4 A7 85 A B = B 4Bl il SWCL B33k
R TR R R TREZ S 2% 1 5 (E SUH
8 1), Il 13 Sy [RIFP BAEE 15 s 7 [6] — o W A 5 i
T B AL A X B, GRDWCL 5335 1)K REFERF MK 28 % , 1+F
FE T B 22 i AR A
Y

55/
DGFDWCL

5
E13 PR E L aREERT L

SR AL SRS [ AT AR A 5%, R A REI AE T R
SEARIUASA S 251 15 RSSLAG 5 4 5 BT 46 3% (1 I5FA] , 1%
LR R 2S5 bRt i) 18 S R4 I ML 56 R AR K . FE TR
0 52 56 Hp, — S5 8 58 B — W8 7 BT 2 B[] A
3947ms F| 15286.091ms Z [0] , A 55 XA si st a] 38 AT K
FE LA A5 56 w3 a4 4005 LS 1 3 5 (B 1
SENLTT A5 I B S ) A

7 g

AR EEN HE T RSSI & 7 AR SEAT T 0T, 12
tH GFDWCL B3, % 5 1 AN 15 W4 0 & A0 1) 15 4%, 2
ZigBee V-5 S T 1 IR S A 1 TR 1y
JEORE BE 3 5 3 A5 DAL R R MR AR T o Bk 1Y
ORKIR 2 L B ABGAIE , BRI T S A
MIGETTAE 3, BT L ELAG 380 1) S AN (B A 52 56 BT
{4 TG LR JE I 285 (1) 31 TR 38 A8 K, RS2 B 114 g 4 5
BN, WX 2 IE MG R T S8, SR 4 A7 1
—SE R BR M . {H GFDWCL %3 31 A H sy BR T 52 56 fi
WEWAIE a4, 5 T =T, RIE A 40 A R BE L RE A
AR RIZEE st U, XTS5 8] 2 40 A
P TCER AL B X 445 12 5 o SR A0 L AL, RS
RSSI M FEAERY, #0mT AR Sk AT S b B T — 25 1
ARG B 58 S A AR M 2% 228 45 353 5 o A
FIHE T B 07 Bk i A B, 542 58 & F s s g
S S AL T RSSI E 7 B2 .

S0k

(1] 4R35, i 77, AR TCZe A% B dn MU 2% [T 3 44,
2003,14(7) : 1282-1291.

REN Fengyuan, HUANG Haining, LIN Chuang. Wireless sensor
networks [J]. Journal of Software,2003,14(7):1282 — 1291.
(in Chinese)

[2] Mainwaring A, Polastre J, Szewczyk R, et al. Wireless sensor
networks for habitat monitoring [ A]. Proceedings of the 1st
ACM International Workshop on Wireless Sensor Networks and
Applications [ C] . Atlanta,2002.88 - 97.

[3] WANF F B, SHI L,REN F Y. Self-localization systems and al-
gorithms for wireless sensor networks [J]. Software, 2005, 16
(5):857 — 868.

[4] Girod L, Byehovskiy V,Elson J, et al. Locating tiny sensors in
time and space: A case study [ A]. Proceedings of the 2002
IEEE International Conference on Computer Design: VLSI in
Computers and Processors [ C] . Freiburg: IEEE Computer Soci-
ety,2002.214 - 219.

[5] Harter A, Hopper A, Steggles P, et al. The anatomy of a con-
text-aware application [ A]. Proceedings of the Sth Annual
ACM/IEEE International Conference on Mobile Computing and



88 I

2 2011 4F

Networking [ C] . Seattle: ACM Press, 1999.59 — 68.

[6] Nieulescu D, Nath B. Ad hoc positioning system ( APS) using
AoA [ A]. Proceedings of the IEEE INFOCOM [ C]. San
Franeisco: IEEE Computer and Communications Societies,
2003,3.1734 - 1743.

[7] Girod L, Estrin D. Robust range estimation using acoustic and
multimodal sensing [ A].Proceedings of the IEEE/RSJ Interna-
tional Conference on Intelligent Robots and Systems (IROSO1)
[C]. Maui: IEEE Robotics and Automation Society, 2001, 3.
1312 - 1320.

[8] Bulusu N, Heidemann J, Estrin D. GPS-less low cost outdoor
localization for very small devisees [ J].IEEE Personal Com-
munications Magazine, 2000,7(5) :28 - 34.

[9] Nieuleseu D, Nath B.DV based positioning in ad hoc networks
[J].In Journal of Telecommunication Systems,2003,22(1-4):
267 - 280.

[10] st e, A5, Bl 4. 04k 15 845 W 4% Range-Free H &

SENHLE S FE L] LR 5 0, 2004, 40(23)
127 - 131.

SHI Long, WANG Fubao, DUAN Weijun. Range-free self-lo-
calization mechanism and algorithm for wireless sensor net-
works [J]. Computer Engineering and Applications, 2004, 40
(23):127 - 131. (in Chinese)

[11] He T, Huang C, Blum B, Stankovic J, Abdelzaher T. Range

Free Localization Schemes for Large Scale Sensor Networks

[A]. Proceedings of the 9th annual international conference

on Mobile computing and networking (MOBICOM) [C].

New York, NY,USA:ACM, 2003.220 - 224.

FARSY, e AT F IR JCR AL R 2% P i B B E LR

GERG [T B R4, 2005, 16(5) : 857 — 868.

WANG Fubao, SHI Long, REN Fengyuan. Self-localization

systems and algorithms for wireless sensor networks [ J] . Jour-

nal of Software,2005,16(5) :857 — 868. (in Chinese)

(131 ), EBRAR . R S & h— 3 T RSST L2 &=

SCEE BT[] 2R, 2009, 37(3) 1608 - 613.

HUO Guangcheng, WANG Xiaodong. An opportunistic routing
for mobile wireless sensor networks based on RSSI[J]. Acta
Electronica Sinica,2009,37(3) :608 — 613. (in Chinese)

—
—_
NS}

[}

[ 14] Hightower J, Boriello G, Want R. SpotON : an indoor 3D loca-
tion sensing technology based on RF signal strength. Technical
Report UW CSE 2000-02-02 [ R]. Seattle: Department of
Computer Science and Engineering, University of Washington,
2000.

(15] BV, PRS0l /b o2 A TR 19 265 99 0 L DR 22 1 s

ELT] FRK2A2AR,2008,48(10) - 1839 — 1843.

Lii Rui, YANG Xianhui. Reduction of wireless sensor node lo-

calization errors [ J] . Journal of Tsinghua University (Science

and Technology) ,2008,48(10) : 1839 — 1843. (in Chinese)

JEHE X, R ST T LR 2E AT ] LT

2£41,2009,37(2) : 382 - 386.

ZHOU Yan,ZHAO Hai, ZHANG Jun, LI Haicheng. Location

error analysis of pervasive computing [ J]. Acta Electronica

Sinica,2009,37(2) :382 — 386. (in Chinese)

(17 ] FMRNI, X 78, 27 ET 2T 48 B8 25 1] F RSSI & iz [] REL T 5

[J].H 72441 ,2007,35(7) : 1240 - 1245.
SUN Peigang, ZHAO Hai, LUO Dingding, ZHANG Xiaodan,
YIN Zhen-yu. Research on RSSI-based location in smart space
[J]. Acta Electronica Sinica, 2007, 35(7): 1240 — 1245. (in
Chinese)

[16

[l

EEREN:

B A B934 AMA, WmEE
N R RFRRSFE R TREB LA ml#
. FEBFTEITI0) S TOLR A I W 45 B8 Bl 1
4.
E-mail: Jiezhanwl @ 163 . com

XFEIL 55,1963 4F 11 A 2k, W EE
N R R A O R T R
PR (5 B I AL B M 45 B R B ghid (5
RESHMATILL .

E-mail : Hongliliu@ vip . sina. com





