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PDR Indoor Positioning Method Based on M2M Encounter Region

TANG Qing-hua' , WANG Mei'? , TANG Chao-chen'"*,LIU Xin' and LIANG Wen!

1 School of Information Science and Engineering,Guilin University of Technology,Guilin, Guangxi 541006, China

2 Provincial Ministry of Education Key Laboratory of Cognitive Radio and Signal Processing, Guilin University of Electronic Technology,Guilin,
Guangxi 541004 , China

3 School of Telecommunication Engineering, Xidian University,Xi’an 710071, China

Abstract In indoor positioning, the main advantage of pedestrian dead reckoning (PDR)is that the user only needs to have a
smart phone to realize positioning, without relying on the external environment. However, there is a large cumulative error. Ge-
nerally, it is necessary to combine Bluetooth, WiFi, geomagnetic or other technologies to improve the positioning accuracy. How-
ever, this method requires some hardware nodes and a fingerprint database to be built for this purpose. To solve this problem,an
indoor positioning method based on correcting PDR in machine to machine(M2M) area is proposed. Firstly,a distance measure-
ment area is set up during pedestrian travel. Secondly, the distance between pedestrian mobile phones and other mobile phones is
measured in this region. Finally, the positioning error and accuracy of PDR are corrected by trilateral positioning method. The
method has the advantages that no additional hardware facilities are required. Experimental results show that,compared with the
traditional PDR positioning, this method is suitable for long-time positioning, and the average positioning error is reduced to
0. 36 m,with high positioning accuracy.

Keywords Pedestrian dead reckoning,Indoor positioning, Machine to machine. Trilateral positioning.Particle filtering
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Fig. 1 Flow chart of system processing

Tt PDR #843, FI AT A FHLA 4 19 IMU 42 &A% Chn 3 B
T B TR RE BRSO B A5 25 K e T A B L I SR T (D #E 1
PDR 57, /1.

ko Xp1 L cosl, 1

159 il S R P R R @
Horfv ke RBATE (s y) T (a1 5 1) 43 0 2R 7R M i A0 1
— 1 PDR 7%, L AHE b 20 AR 204G,y Dy 25 00 4 1)
I REALIE RS . BE T PDR YRR 2 AR B B AR T AL ) IR A7
HIECHD,

AR SCR M2M A8 XA A8 43 647 T W 5 I TAE: — B
TN TFHLHEA AR E X3 8 S8l o 2 & LFM-Chirp 55
1 7 D A HG 5 H A T L) 0 B L AR AR M =3 A A RO
BRSO TR AR AT B B (0 i LR 2 = 3 5 6 T vk LA 2 AT
NTF-HUI ST/ A2 E I8 2% A B AE B i e hr 45 28 . AT
AT B AR I8 XIS B AR 38 X P 10 J5 R — R AL B AR
IR AL EARA XD EF#AT T — RN PDR &AL, BLES 41 A
FRMAEL 3 W LU,

BT UE B AR BT T ARG R SR, itk
PDR & i 38 J& M2M AH 38 XA 1Y 58 AL, X5 T4 — U9 2 AL, il
0 — 2 B R 5 3 R T SRR AR SR K 114 7 U HE AT
LT IR B S5 ZRAS B 1 KL T 1Y G AL AR D S Y E

fL g

15



JEWEAE S IR T M2M M X ) PDR % N E %

285

3 EF M2M B PDR E I

3.1 FiEESEI

AR SR SCHER L5 ] b (4 75 AR 5 E AT F L ) AR,
WP 2 JITm %7 A 5 bl P 43 4 B 58 — 04 W IR 3% I A
BN 2kHz, 5 S 0K R 5 ms, HAE TR X4 75 8 k47 T8
PGB8 B 4 S £k % )8 9B (Linear Frequency Modulation,
LFM) chirp {5 %5 H A4 5 8 i 78 Bl o 2~ 6 kHz, f5 S KA
50ms, RJEHIRES MR R BN Fs=44100 Hz, 15
RS 5 4B 22 T 5 MATLAB H Y audiowrite O
BRI B304 B 7E B — A 3E T LR WAV S

E#%ES LFM-Chirpfz 5

Tgﬂi‘ﬁ%
M2 R
Fig. 2 Waveform of voice signal
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Fig. 3 Cross-correlation results of recorded signals and reference
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Fig.5 Schematic diagram of experimental environment
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Fig. 6 Results of position correction in encounter region
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Fig. 7 Location trajectories with three encounter regions
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