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DATA PROCESSING METHOD FOR COMPLEX  
NOISE ENVIRONMENT 

 
S. Vovk, V. Hnatushenko 

 
Summary 

The use of the robust method of M-estimation to data processing under 
conditions of complex noise environment is complicated by the problem of choosing a 
cost function that should provide the best solution. To eliminate this shortcoming, it is 
proposed to use a "superset" of cost functions, which enables the generation of cost 
functions in a wide range of their properties by setting the corresponding values of three 
free parameters. 

Objective. The purpose of this work is to develop a method of data processing, 
which is based on the method of generalized maximum likelihood and "superset" of cost 
functions and which is intended for data processing in conditions of complex noise 
environment. 

Method. The proposed method of data processing under conditions of complex 
noise environment is based on the method of generalized maximum likelihood and 
"superset" of cost functions. The idea of the method is to tune the data processing onto 
the current noise environment by setting the values of three free parameters, which are 
related to the scale, the heaviness of tails and the form of noise distribution law, as well 
as the fact of the presence of abnormal values. In the general case, the proposed method 
requires a solution of the optimization problem with a non-unimodal objective function 
and finding the appropriate local minimum. 

Results. The  simulation  of  the  problem of  estimating  the  location  parameter  of  
the processed data for various examples of complex noise environment confirmed the 
performance of the proposed method. 

The proposed method can be used to data processing under conditions of 
complex noise environment by adjusting its free parameters. If the noise environment is 
simple and has known statistical characteristics, the proposed method leads to the 
optimal  estimates  for  them.  If  the  noise  environment  is  complex  and  does  not  have  a  
complete statistical description, the proposed method allows to obtain estimates that are 
more effective than those of arithmetic averaging, median, myriad and meridian 
filtering. 

Keywords: data processing, noise environment, robust methods. 
 


