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Fig. 1 The shift process of EMD
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Fig. 2 Structure and physical diagram of Raman

spectroscopy test platform

AN TR AR 5 T 19 0 B 5 doe 26l EHIL ) 0 A
AT R AR AR O B AL 1 B, P R0t
TSR 42 U B O 200 ~ 3000em !, B S HER N
6.5cm LAWK R 785 nm, KK 0~450mW

3 XWEHIESN

SR R = o I P I R A B — 2 9
BHE P2 OB E S, W R M BOL & K
785 nm; WOLAS AE R 20 mW s BUAMBF ] 1s, A £
AR R LG P2 AR S WA 3 Fron . B/ 3 Hhel L, JR G
5 B I — 2 1 R AR R A SO B B AE S A D
£ 750em ™ 1 1500em ™ A2 A,

2500

2000
1500

M

B 1000

500

0 LAt

H# /em™!
B3 FBHNESES

Fig. 3 The original Raman signal
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Fig. 4 IMFs of Raman signal
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Fig. 6 The original signal and signal after noise filtering
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Study on signal processing of Raman spectrum based on
empirical mode decomposition method

LI Ming,ZHAO Ying,CUI Fei-peng,LIU Jia
(NCS Testing Technology Co.. Ltd.. Beijing 100081, China)

Abstract: Empirical mode decomposition (EMD) method was an adaptive time-frequency analysis method
which took the inherent physical frequency components of signals as the objective. The common non-sta-
tionary signal analysis methods such as wavelet analysis needed to select wavelet basis, and the results of
various wavelet bases were different. Raman spectrum signal was a typical non-linear and non-stationary
signal. EMD method fully retained the characteristics of nonlinearity and nonstationarity characteristics of
the signal itself, and it was suitable for the analysis of Raman spectrum signals. The original Raman spec-
trum signals were obtained on the self-developed Raman spectrum testing platform. The signals were de-
composed into 10 intrinsic mode function (IMF) components with different frequencies using EMD meth-
od. The energy of signals was concentrated around 750 cm ™' and 1500 cm ™ '. Finally, the frequency compo-
nent analysis and denoising treatment were conducted. The effectiveness of EMD method was verified by
comparing with the wavelet analysis method. The proposed method had a good application prospect in sig-
nal analysis of Raman spectrum.

Key words: empirical mode decomposition (EMD); Raman spectrum; intrinsic mode function (IMF) ; sig-

nal adaptive analysis





