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PERIODIC NON-HARMONIC SIGNAL EFFECTIVE VALUE MEAS-
UREMENT IN THE PRESENCE OF RANDOM NOISE USING THE AP-
PROXIMATION METHOD 
 
E.E. Yaroslavkina, A.V. Syslov, M.U. Kozlov  
 
Samara State Technical University 
244, Molodogvardeyskaya st., Samara, 443100, Russian Federation 

Abstract. The paper describes an approximation method for determining the effective val-
ue of a periodic non-harmonic signal in the presence of random noise. To solve the prob-
lem for quickly result obtaining, signal processing is used for only half of its period. The 
proposed method is based on a parabolic spline approximation of discrete signal values. 
The  error  of  the  signal  discrete  values  spline  approximation  is  determined,  as  well  as  the  
error in the presence of random noise with a uniform distribution law. The analysis of the 
error of effective value determination by the considered method caused by the presence of 
random additive noise is presented. It is shown that the use of the spline function reduces 
the approximation error caused by random noise. The characteristics of the method consid-
ered are studied, as well the effective values of currents and voltages of the industrial pow-
er electrical equipment are determined. The use of the proposed method in determining the 
effective value of a non-harmonic periodic signal with the presence of a third harmonic is 
considered. It is proposed to use the considered approximation method for measuring the 
effective value of voltage and current of powerful electrical equipment in order to quickly 
determine its emergency situations. 

Keywords: effective value, spline approximation, harmonic, discrete values, random 
noise, industrial electrical equipment. 
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