H52k Ham woR E T Mk kK ¥ ¥ R Vol. 52 No.4
202044 H JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Apr. 2020

DOI:10.11918/201812144
FEiE k#M= 21 EMD/LPF ;E & X MB 75 &
REF, AR EE A, A

(MR Tolk o2 AR BT, M /RE 150001 )

H OE: ARERE R AN S PEERATRIEAAN B LG E 2R v TR AU EANE L F R
TEBRTENANGE AR TR AV EXRE R E TN EFERATON. LR, ETHWETHRMABHEG T
BT, RAEGEREIRY(LPF) FEETHTHARUNGGEHALES. RER AL REA LMY % (EMD) 3t LPF 1 4
BEWESHTHB RECTFEABALENRMETEIHNHUSERE S —FHAH AN s b £494F
BI{EIRH Tk R — M EMD/LPF B4 £ % 7 %. SRRV . IRHENETHUREENSESHZENESTRAEELESHT
Bt LA, REERAE AR EET AR A THRENRE SR E R ENE B, RGBS ST
MU TFHA LR T EE AR

KEBIF: RE R, BT ER SR RAL B ACHATIGERES

FESHES: V44l SHRERERD: A TEHE: 0367 -6234(2020)04 - 0001 - 06

A hybrid EMD/LPF-based denoising method for gyrowheel

ZHAO Yuyu, ZHAO Hui, HUO Xin, YAO Yu
(School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In an effort to improve the calibration accuracy and ensure the rate sensing performance of gyrowheel, a
suitable signal denoising method to extract the useful information from the complicated noise is essential. First,
according to the causes of noise, the noise characteristics of gyrowheel were analyzed. Second, the traditional low-
pass filter (LPF) was introduced to attenuate the high-frequency periodic noises without influencing the useful low-
frequency characteristics. Then the empirical mode decomposition ( EMD) method was applied to the filtered
signal, and a criterion for selecting relevant intrinsic mode functions (IMF) was presented by using the similarity
measurement between probability density functions of IMFs. Combining with the existing thresholding-based
denoising technique, a hybrid EMD/LPF denoising strategy was proposed. Simulation results show that the
proposed criterion for selecting relevant IMFs was always effective under different SNR conditions. Meanwhile, the
proposed method was applied to standard test signals and real signals, and results show the effectiveness and
superiority of the hybrid denoising method.
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Fig. 1 Cross-sectional view of the gyrowheel system
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Fig.2 Frequency spectrum of current signals
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Fig.4 Schematic of the EMD-based denoising method
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