
 

                                                                                                                                     Baku, Azerbaijan 

IV International Conference “Problems of Cybernetics and Informatics” (PCI'2012), September 12-14, 2012
www.pci2012.science.az/5/08.pdf 

 

133

Methods of Computing Epsilon Thresholds in the 
Estimates’ Calculation’s Algorithms 

Mirzayan Kamilov1, Mirzaakbar Hudayberdiev2, Alisher Khamroev3 
Centre for the Development of Software and Hardware-Program Complexes, Tashkent, Uzbekistan 

1kamilov_m@mail.ru, 2mirzaakbarhh@gmail.com, 3alisherhsh@mail.ru 
 
 

Abstract— Methods for calculating epsilon thresholds’ values in 
the family of estimates’ calculation’s algorithms are discussed. A 
new approach for choosing the method, which improves quality 
of recognition results, is proposed. 
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I. INTRODUCTION 
The estimates’ calculation’s algorithm is one of the widely 

used pattern recognition algorithms. One of the important 
problems of  the estimate’s calculation’s algorithms (ECA) is 
to calculate the optimal values of epsilon thresholds [1,2]. 

The epsilon threshold values express distinctions between 
corresponding features of two objects. If given object is 
described by n features, then for each feature of the object its 
threshold value is defined and we’ll have following epsilon 
thresholds:  ni εεεε ...,,...,,, 21 .   

It is known that solving the classification problem is 
calculating the values of the unknown parameters of 
recognition algorithm by analyzing a training sample. 

The problem of choosing the optimal method among the 
epsilon thresholds’ calculation methods is considered in this 
article. 

II. FORMULATION OF THE PROBLEM 
Pattern recognition is generally categorized according 

to the type of learning procedure used to generate the output 
value: supervised learning and unsupervised learning systems. 
Supervised learning assumes that a set of training data (the 
training set) has been provided, it consists of a set of instances 
that have been properly labeled by hand with the correct 
output. A learning procedure then generates a model that 
attempts to meet two sometimes conflicting objectives: 
Perform as well as possible on the training data, and 
generalize as well as possible to new data. The following 
objects and corresponding features are given: 

))(),...,(),(( 21 jnjjj SxSxSxS = , mj ,1= , iiji XSx ∈=α)( , 

ni ,1= . The training set’s objects are divided into the classes 

lKKK ,...,, 21  so that: ∅=∩ qu KK , u,q=1,...,l. And methods 

for calculating epsilon thresholds’ are given as vu  ( tv ,1= ). 

The proximity function between two objects in ECA is 
given by: 
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Calculation of optimal value of epsilon threshold is 
required to find correct proximity function ),( qj SSB  in ECA. 
Let’s consider methods for solving the problem of epsilon 
thresholds’ calculation. 

III. THE METHOD OF SOLUTION 
We consider several methods for calculating the values of 

epsilon thresholds, they are divided into the following 
categories: 

1. Normally, the epsilon thresholds’ values are defined as 
the distances between maximum and minimum values of  i - 
th features of gK  class’s objects: 
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2. The calculation of epsilon thresholds’ values by the 

mathematical expectation ( g
iMx ) of  i -th features of gK  

class’s objects: 
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where mj ,1= . 
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3. The calculation of epsilon thresholds by min-max values 
of features, calculated by classes, and  mathematical 
expectation of the objects’ i-th features: 
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4. The calculation of epsilon thresholds’ values on the base 
of ECA [2]: 
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IV. EXPERIMENTAL RESULTS 
The values of quality function νϕ are calculated by the 

formulae (2)-(5) ( vu , tv ,1= ) using )(Г ju S  voices on the 

training sample (TS). This process is applied to Iris, Wine, 
DogWolf training samples and results of experiments are 
given in the following table 1.  

TABLE I.   

TS 
  vu  Iris Wine DogWolf 

MatExpect 94 93,8 92,9 
Avr 94,6 90,5 83,3 

MinMax 92 80,9 81 
method of ECA  86,7 93,3 92,9 

 

We introduce )( νuQ  function for analyzing the results of 
table 1: 
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V. CONCLUSIONS 
The results presented above help us to select suboptimal 

method for calculating epsilon threshold values. Values 
obtained are used as initial values of epsilon threshold 
parameters. The iteration methods are used to find optimal 
values of epsilon threshold parameters. The values of )( νuQ  
function are very useful to improve recognition quality and the 
algorithm can adapte its parameters by itself.   
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