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Abstract: This paper proposes an indoor localization technology based on terminal. To solve the impact of synchro-
nization error between receiver and transmitter in the network, this paper uses the reflection path and direct path received on
a single access point (AP) for localization. Firstly, the departure angle and time of flight (TOF) of the propagation path
from AP to terminal are estimated by using the channel state information of downlink. Secondly, a high-order reflection
path filtering algorithm is proposed to extract the single-order reflection path. Then, the TOFs of direct path and reflection
path are used to construct the localization equation, and the distribution characteristics of indoor reflectors is used to search
the target location. After that, the electromagnetic simulation software is used to build an indoor environment. Simulation
results show that the proposed system can achieve an accuracy of 0.6 m. Finally, software radio devices are used to build a
test system, and the test results in real environment show that the proposed system can achieve an accuracy of 0.82 m. Fur-
thermore, the proposed high-order reflection path filtering algorithm can effectively enhance the localization accuracy.
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hy hy, hs hy, Y Vo Vs YV
H= hy hy hyy hy, _UVa Vo Ve Vu
hy, hy hyy hy, 4 - preamble2
hy hy hi hy
(21)
Ho, y,, RN m A8 IE EAESE n ISR R

N5 b, , FRE m DR GTRERE n AR
Z I EE . 12 JBR T AR SCRIT 15 5 i Wi Zs 44 LA
KA AT R . B Jm , A ORI H GNU Radio SE3L#EAS
BRI BuR
6.3 RGMiK

XM ARGIE BT AR SCEMR AP AR T
X} R GE AT IR AE . [ 13 S B BRBE (22 ) DL I
W R 35 7R =B (A7), FL Al sl 20 55 K /o 4.3 mx
7.5 m, A B AL S oIS L SR TP E AR

AT e o 100 MHz, 45 15} 2.8 GHz, OFDM {5 5 ) T~ %%,

Wk 644~

WA S S SR [16 ] T 9 5 LS AT X L
Ho F AP AR AN ] AOA. 18] 14 Ky SEiG 25 51 K]
PR U AR SO 24000 AGA ) 0.82 m AAE 1, H:
P F 3k 16 19 B3 B RE . IEEE 802.11-2016 B SUHE
FE T E N WiFi &2 288 BIR G 0 5E AokG B 208 AN
JE T LS — S S pR iy i g 5 . iln = NI A
s RN B3 67 AT LUAS Bl Al 552 30 250 N B A B
TVEJ\J\TUW%‘@AFIQV‘]E@APJ:}JLE{%E/]E{i,
Al A5 BN 53R FE AR L 8 1S FH AR PR SR BT A8 D )N B4
B EAR S BE TG SERTHT B AR B Ak AT DA A
DTS ) TR ST DL A A RS A B
b, Al 3 BT LI 3 28 I E 5 I N B L A,
M KIS AME DU, AT LUK S DT A A B

FEfBR 1 ARfBi 2 BB 3 BB 4
TX1  [Preamble 2X p;,| Preamble 2X p,, | Preamble2Xp,, | Preamble 2X p | Rl Yu | Yo | Yis | Va
TX2 [Preamble2Xp, | Preamble 2% p,,| Preamble 2X p,, | Preamble 2% p,, R Yor | Voo | Yoz | Vou
Preamble2x P —>
TX3 [Preamble2Xp; | Preamble 2X p,,| Preamble 2Xp,, | Preamble 2X p,, RX3 Vi | Voo | Vs | Vaa
TX4 |Preamble 2Xp,, [ Preamble 2Xp,, [ Preamble 2X p,; | Preamble 2% p,, R4 Yar | Yoo | Yas | Vaa

12 fRi it
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