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Abstract

From mobile interconnection to the Internet of Things, more and more application scenarios re-
quire high-precision indoor positioning. To study the positioning performance of UWB positioning
system for stationary targets in indoor environment, the UWB positioning characteristics in both
open and obstructed indoor environments are tested experimentally in this paper. The results
show that UWB positioning error is less than 0.2 m in indoor environment and less than 10% in
experimental environment. UWB can meet the positioning accuracy of sub-meter or even centi-
meter level and has superior positioning performance.
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1. 518

BEE R AR, THENUNIE P kb Ok A SR, A B sh Bt AEhIEL. BREFEMEELT
J AP A RRE, TN DA IR A S N R0 A E (SR P A SR AN B 1] 7 H TR IR LR
PR, WO BORIAE R R, (HR A S PR, AE & RS H[2]. GPS 1E4
FANENH I —MEATBL AEMEREMAEE, H2 GPS (55 AR @ sy, Mk GPS REA
T = A EAL[3]. 1R I E A A AR, WIFI @ SR S A HAE I SN TE 2 A5 5 13 1 N
TROUE BRI IR AL B 4], HOEARE ARG UL L, DU 2 Rk E R E AL 75 oK - ZigBee HIL mi 2
H T3 BN AE R, BRRURIBE (S 5 2 IR TR . A ZigBee 5& {7 Al 5 265 TEAR Y it
AT oI AR BR[5BT WA 258 A A Y IE B P SR v AR S AT AL, B S B ETERIN, AL, HAEART
WRENAE, EALRER K. FT UWB Y5 N E L BOR LA, A28 M 58 L EOR h 46 32 95T

UWB FA & —Ts T ZEFUR I RE AR, £ 2002 4, ZHEAEIFHCIIRA . FEXT UWB
AREIBE TP, (FR BV PRIE . TR, KEMN A= N HAZH R ER E, #H
REEAE UWB BR B HAlT, BT SN EMER, REWTUAREIE T & CERB T, e f )y
B DI DY R A, PR A S A 7 R IO Tt AN R 7 i O TE 77 1) 5 W AL TR
AOA ENLJ7%. TOA ERL 5% TDOA FEAL AR T IR VL& 7%

N T MRALE S AT UWB 8 AL EOR IR 8 RLRFE , A S0l SEIG 7T VAR T UWB B & 75 5 N
ORI, S IR AR AR SIS, H T IR AR B AR A TR R UWB E AL R
G NERIL. 7RSI AR R KT, AR S UWB E L% 2 T R I (E] )
TOA FEALJT 1%, PABLIGIE S N IAEEh UWB E A0S T 1k H AR E SL R -

2. UWB EBAREAR

8 i 7 (Ultra-Wide Band) £ A8 M I TCZR#BA S HAR,  HAF s AN K AR G 1 1R 52 2800k 14047 1
il AR R FHANFD 2 R IE 5% 48 Bk v A s, 1204 s A1 18 UWB A 45 B05E FAIE Y [ [6]. B b =i
UWB 155 KA B A GFD I (8] 20 HEAE I, AT DASE B K 20 22 JROK 2% 1 /8 kg B[ 7] oAk R I sk
B 8 AR PR AT A5 FLAE 3 N B N e AL A SRR 2] T R KRR .

M F AR E N EMEAR, UWB A EFI T RE A

1) ENAEE . A TRRIAEEZ M 720, PO R R A 095 %, UWB % N &7 T PASEER
VKRG L 22 R R ) e SR B o hAh, UWB [P0 B2 5 A E 2685 A 2 AH B4, Rtk UwWB 7] bA
SEELE HA TR B E HAR R G e, 1 H UWB TCZHL I 5 iE fe UHiok, 7] A= WAL T 3 50 it AT
] F 8]

2) AR Z D PIRE ST, W IE 2 B8 IEA s 7 OB IEZ s, HAG 5 NIES(ES, FFErE

DOI: 10.12677/iae.2022.102013 98 INE SR &S


https://doi.org/10.12677/iae.2022.102013
http://creativecommons.org/licenses/by/4.0/

AR &

K, G20 . UWB 15 5 R I o 22 LURRAR (0 B BTk v Rpin (e B e ae, I E 2155
FEISTA] L2 AT 20 I
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Figure 1. Schematic diagram of three-sided positioning
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VERAT TR 2 AR AL AR . Forh TOA I EE v SURT L4y B2 7 (One Way Ranging, OWR) I XUFE
W5 (Two Way Ranging, TWR).
1) BFEEE
PRI PR AR AE S S A 1 S B FE SO, SR A TR IS 5 AT IR R] kel B0 8 1)
77 [14]. T SAE AB ZIEBHTIEAS, 24 To B 297 S A KA S I IR IRAFE B EAIESL T A B, T8
B IR WS (B Ty, DUPRR S H B sl /2 2 S AR R B2 ¢ = 3x10° m/s , U AB P15 mlZ IR R BE 25K
S=c(T,-T,) 3

2) BRI R

U DN P A AE R BE PR SR A AN R I, RIS 280 S A8 1 S I B ASAH [F 1 00 T, AU
W, SRS RS S AE PN A TR AR I ) 22 R AT PR B R R — FhBVA[15] [16]. 1 Tol
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1SR A B 205 Ty, B AT DL 2 AB IR BE 5K
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3.3. UWB By AOA ZEfis%

AOA J&—Fh T-15 5 BIik M FE A e R0k, SR FIUR 8 A R i 22256 07 ) — SO B A1) R 2, il R4
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3.4. UWB By RSSI E{iLsE

RSSI J& — P T-15 5 B0 BE 1R 38 A7 77V, SR T J7 V25 R AR SR (S 5 78 2 [A) A% B A1 S e PR AT
AL, HRESE A R, FAESRE RN SEREER R, Bk, REEEEEERNE
5 5 AE RN ORI IS T8 S VA B R S ML M5 5 I3 5B, mT DA B8 LR 42 SO LA & SR AL ) F B
2. HILHI R RSSI E AR EL A A A WIFL BoR, R 7 AL B IR SU RSSI AL [17]. 4R,
MR SEE N IREE PR RN, MBS EOE A — & T o8 A, EARERE, SEIETR
N, HoghRMBRZE, BEMEDE AR, KL, ELbERAES, ERESA AT

4. UWB EALSEIE R #iE S 4

MY X UWB JBAE R GER5E R R BEEAT 70, ASClE I BEAT T LA RS EE SRR BHIE UWB E A7 A FE AN
FEARBRAE AN AR

DOI: 10.12677/iae.2022.102013 100 INE SR &S


https://doi.org/10.12677/iae.2022.102013

AR &

4.1 TWHNERE

N THRIL UWB R T = B A ERE, A SCSERNERE = NIHHT, SEIRIAFTE— 4x3m 1%
W NHHT, S EREN 4 H, o RE T AP AT, SRR IR . R
S AR BRI E A Ag(0, 0), Ax(3,0), As(0,2.5), A3, 2.5). SEXHIFR TOA AT AL LK RIR 2
B SR T S IR R 2 B R R SR FE (18]

4.2. BN R T AN RIRE ST

S A T ER IR T A UWB R0 5 G0 T R AR bR LR F7, 45 b R 2 i
e TSR B F RS T DA UWB. 5 (T (8 5 SC (o B, S ] 3 B i
SRHTRT AT UWB 52 i ZRGE7E x BRT y Bl R o P R LA D, A 25 0 5 o 50 25 i ARE 0.1 m
EREE), W A RN T 0.0 m, AR AR 0.2 m, kR ARG AR E,
UWB i Br SR G7E 3 PR B 2 B TERE 1L

ZR ARG ST I 4
2,53 (0,2.5) TSR S © 329
A BHEARR
oL o IR AT
(0.647,1.824) (1 1 1.8) 1.72,1.81) 2.3,1.863)
A ® Ag " #4755 5 ) ST RN
(0.5,1.8) U.172,1.788) 21-7'1-8) %2'3'1'8)
15F
0.626,1.218 1.207,1.241) @(1.732,1.246) ®(2.28,1.317)
485201218 #1207 1-240) {17921 240) U250 2)
1 [
©(0.646,0.74) 9(1.139,07) @(1.7,0.715)  @(2.271,0.73)
sk A (0.5,0.6) A(1.1,0.6) A(1.7,0.6) A(23,086)
05(0,-0) | ' ‘ ‘ | 2(3, 0)
0 0.5 1 15 2 2.5 3
Figure 2. Experimental results in open environment
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Figure 3. Analysis of experimental data in open environment
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Figure 4. Experimental results
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Figure 5. Analysis of experimental data in barrier environments
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