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Feature descriptions, linguistic variables,  
comparison of descriptions of diverse types  

Jakub ADAMCZAK*, Piotr S. SZCZEPANIAK** 

UNIFICATION OF FEATURE DESCRIPTION IN MEDICAL DATABASES 

In this paper, the problem of unified analysis of data and descriptions of objects is discussed. Basic 
concept for measure of similarity between features described in diverse manner is presented as well as the 
method for unification of different types of description. 

1. INTRODUCTION  

Numerous databases and medical in particular, include data which is hard to standardise and 
process effectively. The information stored in linguistic form is completed by numerical data. There 
are also situations when numerical values and symbols are used to describe the same object or state.  
Consequently, the user must decide, whether he has to convert a part of data to the form acceptable 
by the computer system or he must limit the set of analysed data to the relevant amount and form. 
In this paper, an alternative solution is proposed. 

To characterise patient condition, linguistic statements and numerical values are usually in use 
(e.g. blood pressure is stable; blood pressure is 84 [mmHg]). On the other hand, the state of health 
may be described by the comparison to its normal or expected state and represented by some value 
from the interval [0,1], e.g. almost normal – 0.8. In this sense, the degree to which some criterion is 
fulfilled can be interpreted in terms of the fuzzy sets theory [3, 5, 7]. Moreover, the fuzzy reasoning 
systems become applicable here.  

Natural language is also frequently used for description of similarity of examined objects 
(or alternatively – of distance between them). For example, the feature called “general condition of 
patient” can be described by one of the linguistic terms from the following set 

 {„very bad”, „bad”, „satisfactory”, „good”, „very good”}. (1)  

Note that each statement defining distance, like distance between “very bad” and 
“satisfactory” needs an expert explanation. It is obvious that experts may have different opinions; 
moreover, the object may be characterised by dozens (or hundreds) of features and in this case the 
uncertainty in precision of description grows.  
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2. UNIFICATION OF FEATURE DESCRIPTIONS 

Let us concentrate on the situation when the same feature of two or more objects is described 
by numeric and by linguistic values; in particular, in some records integer numbers are used while 
in others - linguistic descriptions. The problem lies in the comparison of these two objects, i.e. how 
to calculate the distance between linguistic and numeric descriptions. The natural way to deal with 
this problem is the fuzzy sets approach.  

The approach is shown on an example when the “heart pulse” is considered. Medical 
definition of this feature is given in Table 1 to explain possible states of patient’s heart condition. 
Let the three diverse descriptions are given, see descriptions (2)-(4),  

 {deviated, normal}, (2) 

 {180, 100, 90, 74}, (3) 

 {40, 60, 73}. (4) 

Table 1. Breakdown of heartbeats per minute with corresponding medical description [2] 

value medical statement 

40 and lower    To low number of heartbeats per minute called  
   Bradykardia –  the patient's condition is critical 

(40, 60]    Low number of heartbeats per minute  
   Heart in bad condition 

(60, 72] and (73, 90]    Heart in good condition  

(90, 100)    High number of heartbeats per minute  
   Heart in bad condition 

[100, 180)    To high number of heartbeats per minute called 
   Tachykardia – the patient's condition is critical 

180 and higher    Extreme high number of heartbeats per minute  
   the patient's condition is critical 

 
Usually, “pulse” is represented by the number of heart beat per minute. Description sets (2)-

(4) are constructed on the basis of values that are possible in reality (cf. Table 1). Here, two general 
forms of descriptions are considered: linguistic – (2), and numeric – (3), (4). Descriptions 
„deviated” and „normal”, represent respectively bad and good activity of human heart in normal 
conditions. Moreover, the descriptions are arranged from “disfavourable” to “favourable” from 
medical point of view. Of course, the direction of the arrangement is free and it should not affect 
correctness of the unification proposed. There are some ways of the construction of the method for 
comparison of descriptions.  

The normalisation of numeric values to the interval [0, 1] is straightforward. Let x0 and xk be 
the first and the last value of the considered records (x0, xk ≥ 0; x0 ≠ xk). Then for any x from the 
considered record of numeric description we have: 
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In this way any numerical value describing the considered feature is represented by a number 
from range [0, 1]. For example, in the record (3) we have x0 = 180, xk = 74 (with k = 4), and the 
corresponding normalised representation is w(x0)=w(180)=0, w(x1)=w(100)≈0.75, w(x2)= 
w(90)≈0.85, w(x4)=w(74)=1. 

On the other hand, linguistic descriptions can be represented as linguistic variables known 
from the theory of fuzzy sets. In description (3) one has two statements, and consequently two 
membership functions are sufficient for their representation; in Fig.1 triangular membership 
functions are used. 

F1  F2  F3  F3 
1 
  

0  1  

Fig. 1. Possible representation of (2) 

Notice that the number of fuzzy sets related to linguistic variable distance of i-th feature 
depends on the used corresponding description. In the discussed example (2)-(4) there are three 
description sets with different number of values.  

Define lzj as the number of elements in the j-th description record, i.e. it is the value from the 
set  

  (6) },...,3,2{ maxlz

where lzmax  > 2 and finite. For example, if (3) is considered then j=2 and lz2 = 4. 
In natural manner, the number of fuzzy sets is equal to the number of elements in the 

description record. In the simplest case, description consists of two linguistic or numeric values.  
Define lbi as a maximal value of all lzj related to the i-th feature. In the example (2)-(4) of the 

“heart pulse”, lbi is 4. The number lbi defines the final number of fuzzy sets used for comparison of 
linguistic and numeric values of all descriptions of i-th feature. General formula of the l-th 
membership function is  
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one can define the triangular function as follows – cf. Fig.2 
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Fig. 2. Triangular function  

Considering example of “heart pulse” one has lbi = 4, and consequently four fuzzy sets for 
definition of the distance of the i-th future are used:  

F1 = identical, 
F2 = very similar, 
F3 = almost similar, 
F4 = different. 

For comparison of the idea of the distance of the i-th future see [1]. Let us derive the 
appropriate membership functions for these fuzzy sets. The calculation of  gives  iσ
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Finally, to each distance of i-th future corresponds one membership function defined as 
follows: 
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In Fig.3 this example is shown. To improve clarity of presentation the sets F1 and F3  are 
marked by the solid line while the others - by the dashed lines. 
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Fig. 3. Membership functions describing distance of the  i-th future representing “heart pulse” 

In this way, the comparison of descriptions given in diverse forms becomes easier and it can 
be seen as useful unification of feature descriptions. 

3. SUMMARY  

In this paper, the approach for automatic unification of descriptions existing in medical 
databases is proposed. Its application enables examination of the distance between linguistic 
and numeric values. Because of the variety of data and descriptions existing in medical databases 
any unification in development and interpretation of data is worth to consider. Having data in 
unified and comparable form, the system developer can concentrate on system’s functionality and 
on the users’ friendly interface. Similarly, the final user (medical staff) may apply any form of 
description which is convenient for him.  
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