e w0 & M

a3 FTW Vol. 43 No.7
2022 47 H Chinese Journal of Scientific Instrument Jul. 2022

DOI: 10. 19650/]j. cnki. cjsi. J2209688

ETFEimatAulEs/ AERSMITH
RFID ZEREME X"

R, EFE HIL AT &
(FEREPH REEESER TSR EE 400065)

& O TRRBEUA SN (REID) %8 v 15 8 RG22, 8 L RE I 9 o) B, 48t T — b 3k 7 2 000 SO (0 HE B/ A B IR
{189 RFID Z £ Bpre Bk, FHBRE ARSI RFID $R28 2250 SR (5 8., 38 1 22 450 i H 057 gk 3 JE ASRM) B i) 15T, 3K
WA ARG TR RS, R PR RO AL I SE L B AR B A TR R, IR A 2 E (5 540 20k SR AR iR e s Fn 2 42 1
o, it — 2B R A AR, AT T RHIE, BT AT S 2 B AR AT AL, HLE A i S BER 22 3K 8. 56 em, B S FERT LB ST
WU RE AL T 58. 8%

KB T NENL RN 2 B AR ; 250 s A

hE45%S: TN99 THS9 TERARIRAD; A E RKirEFR DK 510.99

RFID indoor localization algorithm based on joint range/angle estimation
of multi-frequency point phase
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(School of Communication and Information Engineering, Chongqing University of Posts and

Telecommunications, Chongqing 400065, China)

Abstract; The existing radio frequency identification positioning methods have problems of poor positioning accuracy and long positioning
time. To address these issues, an RFID indoor multi-target positioning algorithm based on joint range/angle estimation of multi-frequency
point phase is proposed. The frequency-hopping technique is employed to obtain multi-frequency phases, which is used to solve the
integer ambiguity problem to acquire the rough range estimation of targets. Then, the particle swarm optimization algorithm is used to
complete parallel retrieval of the multi-targets location. Meanwhile, the idea of a multiple signal classification algorithm is used to reduce
noise and multipath interference to further improve the localization results. Experimental results show that the proposed algorithm can
achieve multi-target parallel positioning, and the median error of positioning is 8.56 c¢cm. Compared with the traditional hyperbolic
localization algorithm, the localization time is reduced by 58. 8%.
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Multi-frequency phase distance estimation

MPLE 3t EKF 80 R 28 52 o 5 e iy s
PEAERE X AN & 12 fF R, MPLE 3332 %8 o7 B4~ H #s |
3AEARA 5 A B bR 09k 5 B 100,300 500,
M 12 F HE AL BAS B AR, MPLE %335  EKF 8k Al
XU 2 (S I AET 435014 0. 35,0 43 F10. 85 55 2 if
3ASEFREE, #ERF 20500 1,02 1,27 F1 2. 34 s E AL 5 4
H AR, FE 4291 1. 68 2. 08 4. 125, MZERETLUE
AR SO AR T 55 AP RR RE R B D | SR B
IS, A SCRTE AR 38 T 15 G0 WU 26 e (7 S ke it s 2 T
58.8%

507
= MPLE
451  mm EKF

401 = A2k

051 i
0

1

3
SE7% 8

K12 ARG E LA 0B
Fig. 12 Time-consuming analysis of different

positioning algorithms

AL G5 HoAlh RFID % P G i 3R 40T [ n 4% 2
FF7R o 530Kk 9 ) M LG, A% SO 3 10 R 4 Bt o /b
FORE R 5ScHk[ 11 AR b, SCEk [ 11 ] HRE A X —
A Tag JEAT #5R5 1 5 0, L7 3 R 2% PR 91 B 28 Tag B
8y, A3C MPLE % 7 [ I 4 78 24> H b , B 28
B SERLREI UL 5 SCR[ 12 41 He, A SOR 7 2
AL FRRIVG B Tag BEF) , 7152 90337 2 FBR 52 35 5
B[ 13 ] HIEG, SCHRL 13 ] 26500300 8 0 A 9 0 F AT LA SA 5l
mm G525 {36 B EL AR SCOR 5 ST AR 4 B
P 2

*x2 HEXLE

Table 2 Algorithm comparison

Tk U F/m H 5525/ em
BackPos!®’ 1.6x3.0 12.8
SARM 2.0%2.5 2
SparseTag!'?) 8.0x2.4 4.99
Tagoram' */ 4.0x4.0 Bl R 12, 3; BB E 1.0 5
A3 4.0%4.0 8.56
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