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NLOS Mitigation Location Method Based on Scatterers Model

WANG Rui, YANG Xiao-Feng, PENG Li

(School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: To address the non-line-of-sight (NLOS) issue in the field of target location of wireless sensor network, a target location
algorithm based on the disk of scatterers model in NLOS environment is proposed to mitigate the NLOS error. The new algorithm utilizes
the weighted measurement mean value of the measurements of multipath time of arrives received by base stations and matches it to the
theoritical mean value of the disk of scatterers model to establish the target function. Meanwhile, disk radius constraint is introduced to
the target function. Through searching the extreme value of target function, an optimal solution contains the location of target can be
obtained. Simulation experiments show that compared with other target location algorithms, the presented algorithm can obtain the global
optimal solution and improve the positioning accuracy under NLOS environment.

Key words: non-line-of-sight (NLOS); disk of scatterers model; location; wireless sensor network (WSN)

TR AL s W 4% (wireless sensor network, {8 F% WSN), HH 8 ML HUAT 70 AL 1 X A (1) K B A% T 1 i 4 g, 1
RR) AL 2, B A S AT I B R AR . B AR A S DR, OO T N T A . AR BT
G o fhIE S A b A S WSN R 35 B T 22—, 20 [T 2K 22 AN T 2 A Sk 3 sl ek oxt I b Aok 245 U2
1A R B 06 R 46 B0 EAT Rl v 5, e A5 3 B b AE S TR) HR BT A R B AR A A IR A A R AL R B 0K 1 1]
(TOA). LKA 2 (TDOA). FXMA(AOA). 155 #E(RSSDFE. H A5 8 AL ) /8L T _E & —AN 2 S50k v 1],
T A R SR A T SR A AL

FESEBRI WSN - H AR A7 R, o 26 A7 18 PR BE AN FLARL A5 5 78 A St B P JE Ik Ik & R AR T I 5 RO A
JEHL B (non-line-of-sight, fi /i NLOS) 15 %, T 5% Wi 1 A7 1k B LA 3G B 3hil {5 5 48 R SE 7 b v bl i 5 47 3¢
I, ) A — T B 5 0 WSN S A7 7 20 NLOS ) 55 7 B S5 R85 ey B RE 52 07 1) S B 0 Bk i 2 —PLx
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NLOS {5 %L N I¢1 H b 5 A7 1 8, B 5y % FH 1 735 NLOS 42 1] 2 B 5 (NLOS path identifying and
discarding)!*'. NLOS 1% 2 5E % 7341 ¥ (prior knowledge regarding the distribution of NLOS bias). il & A % 2%
%14 IE(PDF of measurement refining)®. £ %] (linear program-ming)!”. U /A4 & (scatterers model)™
6 TRUR AR 20 125 2 10 A R R HA SR IR A NLO'S 5% 22 1 — o S it 3 32 L JMARUR: 432X NLOS ) BUgEAT A,
FEAHE 1 NLOS 5% 25540 4 #52 IR AL S 40 8 NLOS 1R ZZ [ G vH e PE [ G Mo ik N BB R B & wp ek s 14
RERS ) G v e PEEAT S 5T

AR SCHE S AU IAG S (R 2 b % T 3T [ A8 O A 1 A0 0 7 50 vk R0 45 NLOS TOA &
H2Z )5 SREOIMAUE IE 8, K18 1E 55 1R 28 5O A5 B 1) B2 40 249 (kAT VT IT, g2 37 H A% oR 45 IR I 51N (5 4
PRI X H AR s B R ARAEL i 0 B AR A B S O B T3 A At o a0 8] 28 UM AR B B NLOS ) i
A5, AT g 9% #1i) NLOS 1% 22

1 HXHR

FREPE L BREFREE T NLOS 52 22 7340 F 5656 A, 2 P U A B R L 12 T ok, & & T 2 I S 8T 1
[ B 5 A4 B 2R (ring of scatterers model, fij B8 ROS). [ 2% Hi 4 #4528 (disk of scatterers model, i % DOS). =i i
U AR (Gaussian scattering models) RT3 £ T 15 55 FR 55 T IO A (51 S PR (elliptical model)™ . Jl it ¥ 41
RIS H R0l (BS) R B M £ /2 NLOS TOA W= 4340, SCiR[ 10142 HY T B & 3 {H UL 2 87 (joint mean
matching algorithm, [ FK TMMA), i 3 T 55 05 AR5 20 F) B 18 249 (R0 00 £ 35 481, LA 25 R DS TC 2 4 I A R 480, )
S 207 A B bR 7 B0 v SR A A B B O 5 G Uy 2 B DS G B, SCIR[ 1188t T 86 & 07 22 IR IE 50k
(joint variance matching algorithm, & F% JVMA). SCHR[12]32 tH T 344 1 (bayesian estimation)Fl 5 K ALLR
i T172:(ML-EM algorithm), F) ] 2658 SR K, 53 AR 4h DLl 307 7 D00 60 g R ARLAR vk DU e 57 s R 25048 SR A

5 T MR AR L AR SCHE B M AR RE € A7 BV 7E IMMA S0 i B il B gb AT 7 ooadk, B DR G
2 Ak (1) FRAE 5 B EUR A BETE NLOS TOA M2 25 )8 %o W 45 H 3 (L HEAT 18 1E, LA sy M 3 (8 5 B 34
1) DG 50 2 R A Foe A0 AR SE B3 T A AR LA 5(2) 78 B AR B 5 I NBURMA 7 A7 AR L0 R U T 7R3 R oK AR
T AR, B2 AR A R IR 52 240 S A 2R 2 47 2 TR KA 25 52 53 {1, A T S5 B e 0 A0 A 125 L I A7 283X — i) 7

2 DOS F&f k&5

1 713 NLOS 15 30T P55 7 G 1] i [ e g 35 il 1) 9 T A% 30 14045 5 S A BEL T, T v 1L A
R O0T, H AR B A5 5, B EE PR BT ) FA R A5 4 (R 0 IR AR T I T 5 TBUN {5 5 e R B8 JE . o
TIEG A7 AR 22 A B 1 SR ) 2 269 B UM B AR, FRCh 2 42 (multipath) LS.

(i)
( A)

Station 2 ((K))

K Station 3
<<ﬁ>> < Reflected (NLOS) path

Station 1~ Direct path N

LOS obstruction Target
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Step 1. AR#E QL INHILG AL (6°,0',07), IR Z KL o> 1, %45 Z KL e (0,1), 4 & R H > 1,004 & 4L Be(0,1) LA
B e,

Step 2. X mi BTG 5 M4 S AL £(0°) < f(0") < f(0);

- . 1/2
Step 3. 4 0" :%2‘19", E&i {}:HZ[f(H’)—f(H””)]Z} < & BUBARUCEH I f5 KR 5 1 3B ACIf 3 (1]
j=0

Jj=0

LA

Step 4. A A (10). X (12),75 3] g, R};

Step 5. BEH X3 EHIRREL I (R, s Ro)s

Step 6. L 0" =0"" + (6" —0"), ¥ f(0") < £(0°), ¥ Step 7,524 £(6"2) < £(0"") W Step 8,24
FO") = £(6"") W Step 9;

Step 7. TFHE 0" = 0" + y(0" —0""), # £(0"P) < £(0°), & 0" = 0" ¥ Step 2,75 W] %% Step 8;

Step 8. 4 6" =0"**, ¥ Step 2;

Step 9. & 0" ={0"| £(6")=min(f(0"), f(O" N}, I 0" =0"" + (0" - 0", # F(O")< f(0"), % 6" =
0", ¥ Step 2,75 W), ¥ Step 10;

Step 10. & 6/ =6+ (6’ -6°),j=0,1,...,n, ¥ Step 2.

4 HEXESF

A S 2% B Ge AR SE A 590 Chan FIE T DOS AL IMMA. A 42030k 55 A8 S0 00k AT
AR R 1) 5 7 37 5% B0 5 SCHR[ 10 AR R] AR e 2l 4 B N=3, 4855 24 (0,0),(10.66,0),(4.33,9.5)(F4 :km). % 3l H
BiRA AR 49 (3.464,3.9) (P47 ckm). B2 B R e 43 BRI 96 BEAL; BUECN  10m. 38 AR SVE T 8 1) H bs A4 AR b Al 31
H(2.165,1.560)(¥A7 km), BB 42 R, IWTEAAL T4 300m, K BE 24 1070m, Bt KIBAC IR B 2 50 v i 25 (5
BARIEZE N S0m f i AR A5 X DOS SRR AR 2 4250 N, AFEER 4R R, B I35 )5 A% 2% (root mean
squared error, [ X RMSE)>KHH 100 ¥R 5 KE R #1) H.
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