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(A Study on the EMI Signal Analysis and Denoising
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Abstract

In this paper, the different frequency component and time informations from an EMI signal are
extracted simultaneously using a wavelet transform and the results of transform in the time and
frequency domain are analyzed. Frequencies are extracted from the EMI signal by performing the
multiresolution analysis using the Daubechies-4 filter coefficients and the time information through the
results of wavelet transform. We have tried the correlation analysis to evaluate the results of wavelet
transform. We have chosen the optimal wavelet function for an object signal by comparing the
transformed results of various wavelet functions and verified the simulation examples of waveform
and harmonic analysis using a wavelet transform. We have proved the denoising effect to the EMI
signal using the soft thresholding technique.
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Fig. 1. Comparison of resolution of time and
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Fig. 2. Wavelet analysis and

binary tree-structure.

(a) Wavelet analysis
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Fig. 3. The example of waveform-analysis with
alternative frequency component.
(a) The sum of sinusoidal and pulse

wave
(b) Result of wavelet transform
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Fig. 4. The example of waveform~-analysis with
same frequency component.
(a) The sum of sinusoidal, rectangular

and triangular wave

(b) Result of wavelet transform
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Fig. 5. The example of harmonic analysis.
(a) f(t) = sin(wt) - sin(Bwt) + sin(Qwt)
(b)Result of wavelet transform
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Fig. 6. Simulation result.
(a) f(t) = sin(wt) - sin(Bwt) + sin(Qwt),
t<n
f(t) = sin(lwt) + sin(3wt) + sinQwt),
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(b)Result of wavelet transform
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(Time Domain)
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Change
parameters or try
another wavelet.

Coefficients
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Process singnals.
Reconstruct waveform
with inverse wavelet
transform or plot
coefficients of transform.

2% 7. delnal sy 3
Fig. 7. Wavelet analysis process.
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Fig. 8. The EMI signal from power of pentium.
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Fig. 9. Result of wavelet analysis on the EMI
signal of Fig. 8.
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Fig. 10. Spectrum of the EMI signal.
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Fig. 11. The signal of before denosing.
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