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Data Representing and Processing in Expert 
Information System of Professional Activity 

Analysis
Oleh Zaritskiy, Petro Pavlenko, Andriy Tolbatov

Abstract - In this paper the results of linguistic variables 
presentati
which are basis of data input and processing modules in 
information systems of professional activity analysis and 
estimation are given.

Keywords - analysis of professional activity, information 
system, software, expert system, fuzzy sets, linguistic 
variables, CLIPS.

I. INTRODUCTION

According to the analysis of information and 
structural model [1,2], revealing links between models  
entities [3,4] it could been made conclusion about 
necessity of solving knowledge formalizing tasks as a 
part of expert information professional activity analysis 

formalizing are been complicated by problems of 
qualitative characteristics describing, which are not clear 
from numeric scale presentation. Besides, in the tasks, 
that are been solved by expert system, very often it is 
necessarily to use fuzzy knowledge, that could not been 
describe like absolutely TRUE or FALSE, for example, 

absence of structural theoretical and practical 
approaches, that allow to present such a knowledge in 
information system [7]. So, consider this question from 
practical point of view in the main part of the article. In 
the article we will use fuzziness and uncertainty are the 
two distinct concepts employed in the CLIPS 
programming environment [8].          

II. THE MAIN PART

Using the fuzzy set theory, describe linguistic 

fuzzy term set (called primary terms in FuzzyCLIPS [9]) 
that is the set of values that the fuzzy variable may take.

More formally a fuzzy set A in a universe of discourse 
B is characterized by a membership function Eq.1:

A : B 0,1 ,                                (1)
Which associates a number A (x) in interval [0,1] 

with each element x of B. 

defined by the fuzzy using singleton representation set 
as given in Table 1. As a rule we use 5 points scale for 
estimation of importance of job, other words each expert 
might put mark from 0 to 5 for the job, if system uses 

classical set theory, but human thinking and reasoning 
in this case involve fuzzy information like unimportant,
average etc., that is more comfortable for humans. 

TABLE 1

FUZZY TERM MPORTANCE OF JOB

Fuzzy set Presentation

unimportant
0 1 2 3

0.1 0,8 0,25 0

average
0 1 2 3 4 5
0 0 0,3 1 0,3 0

important   
0 1 2 3 4 5
0 0 0 0 1 0

significant
0 1 2 3 4 5
0 0 0 0 0,1 1

representation might be presented similar way as given 
in Table 2. For presenting time we use scale from 0 to 1 
and, for example, number 0,2 says, that it takes 20% of 
working time for person to fulfill the job. 

TABLE 2

FUZZY TERM IME OF JOB

Fuzzy set Presentation
from time to 
time

0 0,1 0,2 0,3
0.1 1 0,1 0

rarely
0 0,1 0, 2 0,3 0, 4 0,5
0. 0,5 1 0,5 0,1 0

often   
0,3 0,4 0,5 0,6 0,7 0,8
0 0,5 1 0,5 0,1 0

very often
0, 4 0,5 0,6 0,7 0,8 0,9
0 0, 4 0,6 1 0,8 0,5

constantly
0,6 0,7 0,8 0,9 1
0 0, 4 0,6 0,9 1

Oleh Zaritskyi - Kyiv National Aviation University, 
Komarova Ave., 1, Kyiv, 03058, UKRAINE,
E-mail: oleg.zaritskyi@gmail.com
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Sometimes, it is useful to describe a membership 
function using one of a set of standard function S, 
Eq. 2-8 [9]. Parameters of this functions can be chosen, 
depending on applications. This functions are shown 
graphically in Figure 2.

S u,a,c 0,u a,u B (2)
2u a a cS u,a,c 2 ,a u

c a 2
(3)

2c u a c
S u,a,c 1 2 , u c

c a 2
(4)

S u,a,c 1,c u (5)

Z u,a,c 1 S u,a,c ,c u (6)

u,d,b S u,b d,d ,u b (7)

u,d,b Z u,b,b d ,b u (9)

Fig.2. Standard fuzzy set functions

Practical implementation of set functions of linguistic 
variables in programming environment FuzzyCLIPS are 
presented above:

(deftemplate Job_Importance
0 5 points
( (unim (z 0 3))      ; unimportant

(aver (pi 1.5 3))   ; average
(impr (pi 1 4))     ; important   

(sign (s 4 5))       ; significant 
))

(deftemplate Job_Time "time of operation in parts of 
working time, 0,1=10%" 

0 1 time_part
( (fttt (z 0.1 0.2))            ; from time to time

(rarl (pi 0.2 0.2))           ; rarely
(oftn (pi 0.2 0.5))           ; often   
(voft (pi 0.2 0.7))           ; very often
(cons (s 0.8 1))))            ; constantly

ven in Figure 3,4.

The outcome of the fuzzy inference process is a fuzzy 
set too, specifying a fuzzy description of a conclusion. 
However, in our cases, only a single discrete action may 
be applied for further calculation of weight of job, so a 
single points that reflect the best values of the sets 

selected. This process of reducing a fuzzy set to a single 
point is known as defuzzification [9].

There are several possible methods: a method which 
has been widely adopted is to take the center of gravity 
COG or moment, the first one, and the Mean of 
maximum (MOM), another, that concentrates on the 

719



TCSET'2016, February 23  26, 2016, Lviv-Slavske, Ukraine 

values where the possibility distribution reaches a 
maximum.

The center of gravity method might be written as Eq.9

x B

x B

x f (x) dx
x

f (x)dx
, (9)

where x is the recommended, defuzzified value, and the 
universe of discourse is B. 

The MOM algorithm returns the x-coordinate ( x ) of 
the point which the maximum membership (y) value of 
the set is reached as Eq. 10

''J
J

j 1

x
x

J
,                             (10)

where J - is the total number of maxima.
In order to compare two methods one more template 

of facts has been created as presented:
(deftemplate Job_Description "Description of the job's 

operations"
(multislot name (type STRING))
(slot impr (type FUZZY-VALUE Job_Importance))
(slot time (type FUZZY-VALUE Job_Time))
(slot wght (type FLOAT)))

This template describes job using the linguistic 
variables that we discuss above, and has two more slots, 
that get name of job and store result of weight 
calculation.

For testing the following fact (job description) has 
been used:

(deffacts Job "Adding some operations"
(Job_Description (name "Preparing the contract")

(impr unim) (time fttt)))

is presented in Table 3.

TABLE 3

RESULT OF JOB S WEIGHT CALCULATION

Method\
representation

Import. Time Weight

COG
Singleton 0,3333 0,0765 0,0255
Standard function 0,1766 0,0765 0,0135
MOM
Singleton 0,4000 0,0500 0,0200
Standard function 0,0000 0,0500 0.0000

III. CONCLUSION

3 allow us to make conclusion about possibility of using 
methods of center of gravity as a basis in calculating 
modules of information expert systems for estimation of 
profession activity complexity. Representation of 

linguistic variable is recommended to describe by 
singleton function using membership function.

As it clears, standard function sometimes can give 
zero result if using Mean of maximum (MOM) 
algorithm, that concentrates on the values where the 
possibility distribution reaches a maximum.

In this case, importance of the job takes value 

a=0, c=3. So MOM has found maximum value of 
variable (y=1, x=0) and give result equal 0. In the real 
world each expert has the opinion about importance of 
job, that might be in range from 0 to 3 according to 
scale. So it certainly better to use center of gravity 
algorithm for calculating single value of importance in 
order to take into account opinion all experts.
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