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EMG Signal Smoothing Using Singular Spectrum Analysis 

!" #$%&'$
(
) !"*" +,$-.$

(
) *" /01&'$

2
) *"3" !$-456,780-&.

9
) :" 608';.

<
) =" >?-78'&

@
) A" A$..&?-?7

@
 

( B&C7'4%&-4 $D 3&EF7-?E7, G-8?-&&'?-8) G-&'8&4?E. 7-H 374&'?7,.) 2 IE?&-E& GH0E74?$- +'&7) :-?J&'.?4K $D GL4'&%7H0'7) 

=7H7M$N) IC7?-) D'$%&'$.O7,0%-$."0-&L"&.) PDM7.)ME01&'$QO0-&L"&. 

9 B&C7'4%&-4 $D 3&EF7-?E7, G-8?-&&'?-8 7-H =?$%&H?E7, G-8?-&&'?-8 #&.&7'EF /&-4'& R/#G=S) :-?J&'.?474 T$,?4UE-?E7 H& 

/747,0-K7) =7'E&,$-7) IC7?-) M$.&C"%"D$-4O0CE"&H0 

< 671$'74$'K $D 3&EF7-?E7, G-8?-&&'?-8) :-?J&'.?4K $D 67 /$'0V7) !&''$,) IC7?-) 0,08'?.O0HE"&. 

@ B&C7'4%&-4 $D G,&E4'?E7,) G,&E4'$-?E 7-H +04$%74?$- G-8?-&&'?-8) :-?J&'.?4K $D GL4'&%7H0'7) =7H7M$N) IC7?-) 

P1J?-78'&)F$.&?--?7QO0-&L"&. 

 

 

Abstract

The application of Singular Spectrum Analysis (SSA) to the 

smoothing of electromyographic (EMG) signals represents an 

alternative to the use of traditional filtering and averaging 

methods. SSA is a non-parametric technique that decomposes 

original time series into set of additive time series each of which 

can be easily identified as being part of the noise present in the 

acquired signal. The procedure for EMG signal filtering is 

compared to a classical approach based on the Butterworth 

filter. The obtained results show that SSA can be successfully 

and easily applied in practice to EMG signal smoothing.
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Figure 1. EMG electrodes distribution. 

 

4. Results
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Figure 2. Singular spectrum of EMG signal obtained using a

window length L = 10.
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Figure 3. Correlation matrix of the obtained decomposition.  
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5. Conclusions 
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Figure 4. Individual reconstruction of the five leading 

components (plotted in different scales) obtained from the SSA 

decomposition of raw EMG signal (window length L = 10). 
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Figure 5. (a) Original EMG signal. (b) Filtered signal using a 4 

Hz cut frequency Butterworth filter. (c) SSA- smoothed signal.  
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