40 % 56 A 0 & i Vol. 40 No. 6
201946 A Chinese Journal of Scientific Instrument Jun. 2019

DOI: 10. 19650/j.cnki.cjsi.J1904597

£ F CEEMDAN-PE fil i 515 S IR 75 R 52

ik R R ALT OHL,E 2
(LWHE TR A Ebdtal TA & et SR LEREAS0E K 300130;
2 LT WA R S BT 5% KM 300130)

B Zo0miEE S (BCG) J& RV IE AR i A= A5 5, RESE BTG AR 25 1 T 32 R AR, SR T BCG {5 57355 H.
Wy 52 BN, M 2% oM B e S R o O T A RCHIN BCG {55 48 Hh — Fh 2 T [ 38 DR A 1) 58 R 4R 5 R LS /) il
(CEEMDAN) B3 HE#1 (PE) f9 BCG MW7, B 5E, KR AL I BCG {553l i CEEMDAN I3 fiff 45 21— Z2 5144 5l o 1)
A A RS BREC(IMEF) o R s PE T3S IMF o BB 52 A 8055 B4 (LS [ , AT 208 B3 4355 ) e A 7
BB . I Ja SR EE R R, BV S 15 5 i ATURR AT 2 B S A ELAR MR L BAL 48 J H AT WL I B iy, TR T AR SRy s 3L
R BB A RGE I BCG {5 5 HHIE,

R O S BT A G R B0 e ARG LSBT M  HEE 5 R

HESES: TP274 THI23+.1 MERFRIREG: A E KR F R E ARG 470.40

Research on BCG signal de-noising method based on CEEMDAN and PE
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Abstract ; Ballistocardiogram ( BCG) signal is a physiological signal that reflects the mechanical characteristics of the heart it can achieve
continuous acquisition measurements without electrode binding. However, the BCG signal is weak and highly susceptible to interference,
and is often submerged in noise during measurements. In order to effectively identify BCG signals, this paper proposes a BCG de-noising
method based on complete ensemble empirical mode decomposition with adaptive noise (CEEMDAN) combined with permutation entropy
(PE). Firstly, the collected BCG signal is decomposed with CEEMDAN to obtain a series of intrinsic mode function (IMF) from high to
low frequencies. Secondly, the value of each IMF component is calculated with PE and the threshold range of the useful signal is
determined, thereby the high frequency noise and baseline drift in the signal are filtered out. The experiment results show that the
amplitude-frequency characteristics of the signal after noise reduction are significantly improved, and compared with the traditional
method the signal-to-noise ratio is significantly improved, which proves that the proposed noise reduction method has obvious effect and
can effectively restore the BCG signal characteristics.
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