CRTET RS 2/ M Fx % W Vol. 41 No. 5
2020 4F- 5 H Chinese Journal of Scientific Instrument May 2020

DOLI: 10. 19650/j.cnki.cjsi.J2006179

ETHRFRERENENITAMAERER L

AEM R AP ERE? FOR A ER
(1. MERFHHE TR FE 330031; 2. MERKEEETEERE ™ME  330031;
3. M E R RlE SRR ME 330031)

& AR R RS IENG T E AT S Al A RS B AR 0] B, AR AT AU SE B B 3R 1 4t T —FpSE
R IR 2 U8B (RKF) AT AMUOHER S0 (PDR) Jrik . RKF $2R i TR HAREE B RAR AL B, P LAAR S b R = 307 A 4k
PRGN, B RKF FARMEBHIEIE (ZUPT) £ ARMEE & X E AT A8 3l AR 10 242 Bas Bm kAT Al G, S 30 s kg
PR ENIT AN RAUE NS . 158, ARSI 575 A MEMS 288 U 1 50408 b /A 459 B35 8 285, RIS B (5 B
fE4 ZUPT M RKF Bk W15 B IRS 5 al G i A A B B2 AT AL B 5 SER A5 SRR, 36T RKF A9 PDR BEMX TR AP
R IR 2 AT A HE BB A — 8 B3R e T8 AT AN AU MR ZE /D T 18.91%

SEEIF . FNATN AT AT HERZ (PDR) 3 B /R 2 38 % (RKF) ; Ze & 1F (ZUPT)

FE4Y%S . TN96 THS9 XEFRIRE: A ERREZRSEKRE: 510.99

Indoor pedestrian dead reckoning algorithm based on rank Kalman filter
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Abstract : Aiming at the low accuracy problem in the data fusion of indoor pedestrian positioning and navigation using traditional Kalman
filter algorithm, this paper proposes a new pedestrian dead reckoning navigation algorithm using rank Kalman filter ( RKF) based on
pedestrian dead reckoning technology. RKF technology can nicely handle non-Gaussian and nonlinear system due to its special rank
sampling mechanism. Through combining RKF technology and zero velocity update (ZUPT) technology, the algorithm can fuse the multi-
sensor data measured in indoor pedestrian motion, and achieve more accurate indoor pedestrian positioning and navigation. Firstly, the
zero velocity detection algorithm is used to analyze and obtain the zero velocity information from the data measured with MEMS sensors.
Then, the obtained zero velocity information is used as ZUPT, which is fused with the information from the RKF algorithm and the
pedestrian position is obtained. Finally, the experiment result shows that indoor pedestrian dead reckoning( PDR) algorithm based on
RKF achieves certain improvement compared with the pedestrian dead reckoning algorithm using extended Kalman filter, and reduces the
indoor pedestrian navigation and positioning error by about 18.91%.
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