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Abstract

• An innovative correction term basis that 

enhances the traditional Fourier series 

expansion was proposed. 

• This algorithm aims to reduce the root-mean-

square error (RMSE) between the target and 

simulated function and improve signal 

processing and analysis.

References
1. Zhang, W. & Ge, L.:'A Method for Reduction of Noise in the ECG'. Proc. 2nd Int. Conf. on Bioinformatics and Biomedical Engineering, Shanghai, China, May 2008, pp. 2119-2122.

2. Friesen, G. M. et al.: 'A comparison of the noise sensitivity of nine QRS detection algorithms', IEEE Transactions on Biomedical Engineering, 1990, 37, pp. 85-98.

3. Brigham, E. O.: 'The fast Fourier transform and its applications' (Prentice-Hall, Inc., 1988).

Enhanced Fourier Series by Correction Term

• The enhanced Fourier series expansion can be 

represented as F(x)
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Fig. 1 The schematic of the Fourier series expansion adding the correction term basis.

Selection of fc1, fc2,…, fcN2

Coefficient obtained by Least Square Method 

• The frequencies of correction terms are located between an 

expansion period of Fourier series.

• By this irregular components, the signal function were 

expected to completely expressed within a limited bandwidth.

RMSE of Simulated Results

F(x) : target function to be expanded

N1    : the number of terms in Fourier expansion

T      : the Fourier expansion period.

．𝐹(𝑥) = √0.5 × 𝑐𝑜𝑠(2𝜋𝑓𝑥) + √0.5 × 𝑠𝑖𝑛(2𝜋𝑓𝑥) 

． the 𝑓 of the target function = 29.5 Hz.

． The Fourier expansion period 𝑇 =  1 sec

． expansion over the range 𝑥 = - 0.5 to 0.5. 

． cutoff frequency = 40 Hz. 

• The RMSE can be reduced to below 10-5 by adding 

two correction terms.

• Fewer Fourier series expansion terms are required.
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• Correction Term 𝑔(𝑥) was introduced and written as

• The coefficients in both the Fourier series expansion and 

correction terms were obtained using Least Square Method and 

by partially differentiating the function of J below. 
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• Adding one set of correction terms

• Adding two sets of correction terms

𝑔(𝑥) = 𝐴1(𝑐𝑜𝑠2𝜋20𝑥) + 𝐵1(𝑠𝑖𝑛2𝜋20𝑥) 

𝑔(𝑥) = 𝐴1(𝑐𝑜𝑠2𝜋13.33𝑥) + 𝐵1(𝑠𝑖𝑛2𝜋13.33𝑥)   

          + 𝐴2(𝑐𝑜𝑠2𝜋26.66𝑥) + 𝐵2(𝑠𝑖𝑛2𝜋26.66𝑥) 

http://www.megaprint.com/

	投影片 1

