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Abstract: In this article, it is proposed by using the empirical mode decomposition and the 
collection of empirical mode decomposition to decompose the signal and white noise to avoid 
patterns confused ideas of known frequency signal extraction method .In order to solve the known 
frequency signal extraction method, some of the problems faced in the extremum point positioning, 
such as the determination of amplitude, joining the white noise variance, and so on.  

Introduction  

Signal extraction technology is signal processing and an important part of modern information 
theory, is one of the pillars of the information technology. Is closely related to the extraction 
technology and scientific research and engineering practice, there are a lot of noise when the system, 
the relatively weak amplitude frequency of signal will be useless noise drown, know how to get 
from the system frequency signal of the phase and amplitude, is a difficult problem to be solved. 
For a long time, the Fourier transform is an important technology in signal processing, but as the 
multiplicity of the signal characteristic and the limitations of Fourier transform, the decomposition 
method for non-stationary signal. For example, empirical mode decomposition (EMD), collection of 
empirical mode decomposition (EEMD) zero space tracking algorithm [3] (NSP) and so on, these 
methods make up for the traditional signal processing in the disadvantages of the non-stationary 
signal. In this paper, through draw lessons from the thinking of EMD and EEMD decomposition 
signal, using the known frequency, improve and write a known frequency signal extraction method. 

Empirical mode decomposition and collection of empirical mode decomposition 

Norton 1998 Huang EMD (empirical mode decomposition) method is proposed, by extracting 
the average signal envelope of the up and down repeatedly screening process, get a series of 
time-domain adaptive to local symmetry and instantaneous frequency has a clear physical meaning 
of the IMF (the intrinsic mode function) signal. The EEMD [2] (Ensemble Empirical Mode 
Decomposition) method of the principle is the use of the Gaussian white noise with statistical 
characteristics of frequency distribution, when after adding white noise signal, will make the signal 
in different scales with connected - to minimize encountered in the process of the EMD 
Decomposition of modal aliasing. EEMD specific decomposition steps are as follows: 
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Step 1: join in the initial signal ( )x t  with mean zero many times, variance for constant white 

noise ( )in t  I.e. ( ) ( ) ( )i ix t x t n t  , ( )ix t in the type is the first time i to join Gaussian white noise 
signal.  

Step 2: to the EMD decomposition of signals ( )ix t , the IMF component for ( )ijc t , said after the 
first time to join Gaussian white noise, a decomposition of the first component of the IMF.  

Step 3: repeat the step 1 and step 2, the corresponding IMF component to the overall average 
operation, eliminate the influence of multiple white Gaussian noise was added into the real, the 
resulting EEMD after decomposition of the IMF components as: 
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In the formula (1), ( )jc t is the j-th IMF component after the initial signal EEMD decomposition. 
When the number of repeat N, the greater the corresponding IMF component of Gaussian white 
noise and tends to zero, the EEMD decomposition results as follows: 
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Set ( )x t  consists of Gaussian white noise by ( )N t and the frequency known signal 
( ) cos(2 )nS t f N , nf  = 0.001, the signal-to-noise ratio is 0 db. The Partial IMF component 

which from ( )x t  after EEMD algorithm are shown in Fig.1 below: 

 

Fig.1 Partial results of EEMD decomposition of ( )x t  

The eighth IMF component of EEMD decomposition is the closest to the frequency known 
signal after extracted, for better fitting frequency signal, the three IMF components in figure 1 
combined compared with known frequency signal, which are shown in Fig.2 below: 
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Fig.2 Part of the IMF combination signal and frequency deterministic signal 

From figure 2 shows that even if the parts together to get the combination of the signal and the 
frequency of known signal there is still a larger error.  

The extraction of frequency known signal under noise  

The known frequency signal extraction method is to use the EEMD filtering of signal and white 
noise and the EMD thought [4-7], steps are as follows: 

Step 1: determine the signal ( )ix t all the local extremum points;  

Step 2: select the extreme value point to meet the extreme value point interval and the amplitude 
of known frequency signal is are larger in all local extremum points;  

Step 3: use the method of interpolation of envelope structure, and using the average envelope 
envelope and the up and down;  

Step 4: join with mean zero, variance for constant white noise ( )in t , repeat steps 1, 2, 3, every 

time ( )im t to get up, after the average get known frequency signal; The above method used to 

extract ( )x t ,the result as shown in the Fig.3 below: 

 

Fig.3 The extracted signal and frequency deterministic signal 
Comparing figure 2 and figure 3, we can see that using noise frequency under the known signal 

extraction method extracted signal closer to the frequency of the signal ( )S t . 
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Conclusion  

EMD and EEMD are widely used in signal processing.This paper draw lessons from the thinking 
of the decomposed signal, and proposes a frequency of signal extraction method under noise, which 
verified the method of the signal extracted into frequency white noise can be well orientation 
assisted know extreme value point of the signal, the effectiveness of the proposed method is 
validated by computer simulation. 
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