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Abstract

An indoor positioning method based on low cost MEMS inertial sensor is studied. Aiming at the
shortcomings of traditional single threshold zero speed interval detection algorithm, a new algo-
rithm suitable for multi gait is proposed. The low cost inertial measurement unit (IMU) is fixed on
the foot. Firstly, according to the output of the acceleration, motion state of the pedestrian can be
determined. Then, under the threshold condition of the corresponding state, the zero speed in-
terval detection is carried out by combining the three methods of specific force, specific force va-
riance and angular velocity. At the same time, the Kalman filter is designed to estimate the system
attitude error and the speed position error in the static time and the system is compensated by the
feedback correction. Finally, the low cost MEMS IMU is used f to verify the experiment. The results
show that the positioning accuracy can be maintained at about 3%.
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Figure 1. MEMS inertial sensors positioning
& 1. MEMS 1R R RS E M R G EN T EE

A, FERICAW HEBARMIZZRE, B EFTE. . B TRERES, RE
A S P52 -2 4 P Bb g RS 5 5 22 R B A P A ol P S R I B, BT 2 A% PR R TR I B
EEXAS 1S BPIRAS i AN [ BRE, 3 1T o 220 DX )

N T EBR MEMS IMU 1 22 BERS 8] & B )8, Gl il IMU iR 28RS R /R 28 ey, @it b—
ARSI HE R ) 2R X 0], DA B O 22 D W e AT 0 e ROIR S Al T IR0 I S A IE SR A IE R Ge iR 22
[12].

3. ENTZHETFRXERMEZE

A 435 11 2 0 P8 DX TR RV A AR IMU )% HH 00238 15 o — N3G 30y T 11 R (] 588 P 3l 3 B A ) ekt
FEAE S, Al — AN N BB SR 7 22, SR 5K AH B 19748 B 5 R R Ik S A 15 2 i B — BE AT T
B, EBMETEHE NN ZRE X E], S TE RS 12 R EE N F A EE B SN T 2h g

DOI: 10.12677/jsta.2019.72004 30 e R A 5 8 P


https://doi.org/10.12677/jsta.2019.72004

XA 5%

F R L, (R T AR AOAT B D SRR AN BAR . PRI 22 D 3 MR DU A SCR A S HIr L 25
FRUCFCAR N R RAS I TT i . 2D BTN TES S =20 BERIE, AIWNEsRE, Tl X A F)
Wro 73 RIXEE— AT VEAR 4R
3.1. FUETE{EEER

FEHEAT G I 2 T 75 EESE T E AN RIS SIPRAS T BT BRI o I SUTEE 3 20 W o ok 2 T A0 B R A P
FARFEAN 22 YR B € AN FPIRAS TRV, & 1 9I8AT . ERERRS . D =M IRES MR ES
.

Table 1. Selection of threshold parameters
= 1. ESHREF

T A
ks th, U, th, th,
4T E 9.41 m/s 10.36 m/s 6.8°/s 0.3
R 9.32 m/s 10.47 /s 7.1°/s 0.38
iy 9.28 m/s 10.39 m/s 6.8°/s 0.4
th, o Fth,  RWIIEAERIRE, th NI ZRBIE,  th, 90 B AAE I R E

3.2. FIBTHRTERIRTS
TR L INE FZFI8 35 B 5, 7 EARE P3RS (5 Bt AT A A il i ig sl iRas,  BRdEIEER

AN HURE L PR 4 B R A R 4T T o
AR — AN RAE 20 ¢ 1 B AR EAT I, 0 220 F) L AR s R 5K

L=+ ri+1a (1)
KT XRHESRESHATHING, A SO AR RIS SRS F I B T 47, B 2, 3 BN
PR LT R BT RICRAS F B4t 45

3

2.5

o

w

EINERAE /g

0.5

Time/s

Figure 2. Combined acceleration of normal state
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Figure 3. Combined acceleration of climbing stairs
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Figure 4. Detection result in big strides by a smgle threshold method
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Figure 5. Detection result in big strides by the method suitable for multi gait
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Figure 7. Position curve of plane walking corrected by single threshold and ZUPT
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Figure 8. Position curve of plane walking corrected by the multi gait algorithm
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Figure 9. Position curve of stair walking corrected by single threshold and ZUPT
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Figure 10. Position curve of stair walking corrected by the multi gait algorithm
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