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DEVELOPMENT OF FUZZY MODELS FOR THE STUDY OF SUBJECTIVE

ASSESSMENT OF COMFORT IN THE SCILAB ENVIRONMENT

Abstract. The current state of construction and design of an apartment building in terms of comfort does
not cover all the necessary aspects for the residence of future residents. Quantitative criteria are usually
used, an excessive number of which, unfortunately, cannot improve the substance of the case between all
the actors involved. This paper discusses the method of fuzzy description of uncertainty to assess the
comfort of an apartment building using software products to find results over fuzzy values. A comparative
analysis of quantitative and qualitative indicators of comfort, which are determined in conditions of
uncertainty, which makes it difficult to make the optimal decision. Therefore, when evaluating all the
influencing factors that affect the comfort of housing, it is proposed to apply fuzzy logic and choose a
function that at certain input parameters corresponds to the representation of formalized terms in the study
of membership functions. The theory of fuzzy logic makes it possible to reflect various methods of
constructing fuzzy sets for the needs of the subject research described below. Fuzzy set theory is used to
describe the comfort of an apartment building by calculating fuzzy numbers. Subjective logic is also a non-
additive theory of uncertainty, namely its theory of possibilities, as well as a universal tool for modeling,
on the basis of which the subject research is built. In addition, fuzzy sets have strong logical foundations
in multitasking logic. The application of this fuzzy set to this topic has influenced the multi-criteria
assessment of the quality of comfort of a high-rise building, and also helped to bring optimization methods
to the needs of users. Therefore, a fuzzy set can take on any meaning of a linguistic variable, which includes
certain terms to describe the comfort of a residential apartment.
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Introduction

Nowadays, IT technologies are developing at a
fairly rapid pace, which makes it possible to combine
different branches of computer science. They allow us to
make continuous decisions as a result of learning. In this
regard, this article is very relevant because it contributes
to the effective mastery of new technologies in the form
of computer systems [1].

"Fuzzy Models in IT Technologies" explores
intelligent methods for solving various problems that
have arisen before us, based on fuzzy models that are
used in information technology.

The SCILAB system is an integrated computer
modeling software environment that covers various areas
of mathematics.

The relevance of the research topic is due to the fact
that information technology as a science should work to
anticipate the results of their research.

Computer technology is quite common in its
mathematical calculations with fuzzy concepts and
approximate quantities, and not only with certain objects
and computational values. Therefore, the statement can
be used to describe scientific problems in the field of
information technology in the following general form:
"If, then" [1].

Therefore, to predict this subject area, namely the
assessment of the comfort of a residential apartment, the
authors set the task to use the formalization of human
expressions using the theory of fuzzy logic and the theory
of fuzzy sets.

Based on the concepts represented by fuzzy sets, the
process of modeling and forecasting the problem of
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assessing comfortable living in a high-rise building is
implemented.

But it is very difficult to implement this process
without computer technology. To do this, first of all it is
necessary to build a structure of factors in assessing the
value of a residential apartment, which is determined by
its comfort.

The goal of the work

Consideration of the main tasks that arise in the
analysis of comfort factors that can be used to evaluate a
particular selected apartment for sale or purchase.

Presenting main material

Consider a detailed hierarchy of the living
environment and identify the main parameters that can
characterize the properties of its components.

Thus, the cost of the apartment from the influence
of factors on the final price. Their general view is
presented in Figure 1.

The comfort of housing is a set of favorable
conditions of the external and internal environment for
the resident [1].

The convenience of an apartment building is
determined by the formation of the main urban
parameters, namely:

— Housing security (maintenance of
systems);

— Planning the structure of apartments;

— Urban development of residential buildings;

— Density of housing environment;

— Providing the population with infrastructure
services [2].

To assess the comfort you need to determine the
indicators of housing comfort, ie to identify the main
features that characterize everyday life in the apartment
for the occupant. In this case, it is necessary to take into
account the subjective side of the convenience of an
apartment building, which makes the assessment of
comfort a rather difficult task [10].
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Figure 1 — Determining the value of the apartment according to the hierarchy of factors

163



Texnonoeii ynpaeninHs po36umrkom

For an apartment building, the objective features are
enriched by the following parameters [3]:

— Spacious living space (kitchen, toilet, bathroom,
number of rooms and other rooms);

— Floor of living;

— Availability of home amenities;

— Good location of the adjacent territory.

The comfort of the urban living environment can be
represented in the form of a hierarchy (Figure 1), where
its elements are interpreted as follows:

— The root of the hierarchy — the comfort of the
living environment;

— Terminal vertices — factors of influence (X1,
X2... .. Xn).

These factors can be described as follows: first of
all, the price is affected by the location of the house in the
neighborhood. The following factors are considered [9]:

— Walking distance to the metro;

— Walking distance to the clinic;

— Walking distance to the pharmacy;

— Walking distance to school,

— Walking distance to the mall;

— Walking distance to the store;

— Walking distance to the park;

— Walking distance to the school;

To work with these factors in the future, the authors
suggested that they be considered through pedestrian
accessibility. Schematically, all this is shown in Figure 2.

The proposed fuzzy hierarchical model due to the
distribution of factors influencing the groups makes it
possible not only to determine the level of comfort of the
living environment at certain points in time, but also to
analyze other important groups of factors [8]:

1. integrated assessment of living conditions in the
neighborhood;

2. characteristics of the advantages of the adjacent
territory for an apartment building;

3. diversity of the type of apartment building and
providing it with both internal and external factors of
comfort;

( Pharmacy

4. characteristics of apartments.

As can be seen from Figure 2, pedestrian
accessibility was presented by the authors for further
measurements using linguistic variables X:

Pedestrian accessibility = {near, far, far}.

For example, it is necessary to build a fuzzy set,
which meaningfully describes the comfort of the
neighborhood for future residents of the apartment
building. In the terminology of classical sets, the situation
is trivial [4-p.37], but in fact the district does not always
have parks, shopping malls, etc [4 ].

Let's try to represent a fuzzy set graphically. To do
this, on the horizontal axis, we note the individual values
of the elements of the universe of the set X, and on the
vertical axis — the values that correspond to the
membership function pA (x).

As for the definition of the corresponding fuzzy set
A, let's try to assess the degree of subjective attitude to
various factors of comfort [4-p.37]: for parks and malls,
according to research, their presence is not very worried
about future buyers, and the presence in the
neighborhood communications, clinics, pharmacies,
shops, schools, schools, public transport, subway is
associated with residents with a full comfortable stay in
an apartment building. [5].

Table 1 presents the linguistic variables that cover
the assessment of the comfort of living in a residential
building by the hierarchical component, according to
Figure 1 and their fuzzy sets and their membership
functions, which are constructed in parametric form, in
the form of a triangular membership function.

For example, in the future we will choose one fuzzy
set, with which we will show and describe the comfort of
life in the house.

To determine the level of living in the house, its
convenience for future residents is analyzed. Figure 2
above shows all the factors influencing comfortable
living. Accordingly, Figure 3 presents a fuzzy set of
descriptions of the technical condition of the apartment
building.
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Figure 2 — Assessment of the comfort of life in the neighborhood from the standpoint of pedestrian accessibility
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Table 1 — Fragment of fuzzy sets and their membership functions for linguisticvariables

Linguistic variable | Universal plural |

The appearance of a fuzzy set
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Pedestrian accessibility

Close

75
T

125
20

Accordingly, it consists of three membership
functions, which has the shape of a triangle. To describe
the linguistic variable, three membership functions are
used, triangular in shape. Accordingly, they have the
following terms:

|
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Figure 3 — View of the fuzzy set of descriptions of the technical
condition of the house

Table 2 — Description of the linguistic variable
technical condition

Conclusion

According to the considered approaches to the
comfort of an apartment building with the use of fuzzy
sets, a range of methods has been developed that improve
the quality of forecasting the assessment of comfort for
future residents to choose a comfortable and cozy home.
The main idea is based on the characteristics of input and
output variables to construct fuzzy logic [6].

The peculiarity of the use of fuzzy methods in this
case is the ability to apply a variety of opinions of people
who intend to make or make decisions in the form of
fuzzy information.

Fuzzy methods allow us to implement automated
process control in this area, which is characterized by
large scale, variability, versatility, namely the main
forecasting of the accumulated data [7].

Fuzzy set theory as a methodology allows us to
increase the accuracy of calculations and effective

Termofa X control. We can use it to use incomplete information
Ne linguistic Interval -1 -0 about objects and create rules based on the knowledge
variable B B and experience of experts. One of the areas of such
1. Poor 0-50 0 50 activities is the creation of fuzzy models to manage the
2. Satisfactory 0-100 50 0,100 process of forming the cost of purchasing an apartment
3. Ideal 50— 100 100 50 in an apartment building.
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PO3POBJIEHHS HEYITKAX MOJEJENR JOCJIKEHHA
CYB’EKTUBHOI OIITHKA KOM®OPTHOCTI B CEPEJTOBUIII SCILAB

Anomauia. Cyuacnuil cman OyOieHUYmMEa ma NPOEKMYBAHHA 6A2AMOKEAPMUPHUX OVOUHKIE He OXONTIOE 8Ci NOMPIOHI
Gaxmopu  Kom@popmnocmi  Hcumms Yy Keapmupax, AKUMU KePYIOMbCA MauOymui Mewkanyi npu  Kynieai. 3azeuuail
3acmoco8yiomsbcs KiMbKIiCHI Kpumepii, HAOMIpHA KIMbKICMb AKUX, HA JCAlb, He MOJce CYMMEBO NOKPAWUMU CUMYayir, uo
CKIANACS HA CbO20OHI MIJC YCIMA 3aYiKAGIEHUMU CMOPOHAMU: 6YOI8eNbHUKAMU, KOMNAHIAMU 3 NPOOANCY 2OMOBUX KEApmup, ix
61ACHUKAMU MA NOKYRYAMU. Y cmammi po3271aHymo mMexHoI02i0 He4imKo20 ONUCy HegU3HA4eHOCmi, o 6UHUKAE ) npoyec
OYIHIOBAHHSA KOMGOPMHOCII 0A2AMOKEAPMUPHO20 OYOUHKY i3 3ACOCYBAHHAM CNEYianbHUX NPOSPAMHUX NPOOYKMIE 3 Memoo
ONPAYIOBAHHA pe3YTbmamis, OMPUMAHUX 6I0 HeUIMKUX MHONCUH. Buxowanuii nopieHaneHuil ananiz KintbKiCHUX [ AKICHUX
NOKA3HUKIE KoMpopmabenbHoci, AKI 6UHAYAIOMbCA 8 YMOBAX HEGUHAUEHOC, 0A8 3M02Y Oilimu BUCHOBKY, WO CKIAOHUIL npoyec
NPULHAMMS ONMUMAILHO20 PIUleHHs. NPU BUKOPUCMAHHI MAMEMAMUYHUX Memoois, wo noOyo00o8aHi Ha 4imkii N02iyi, He dae
HeoOxionux pezynomamis. Tomy npu oyinO8auHi 6CiX axmopis, wo enaueaiomsv Ha KOMBOPMHICMb HCUMAA, NPONOHYEMbCS
3acmocogysamu  Hewimky J02iKy [ eubpamu yHKyii, sKi 30 NeeHUX GXIOHUX napamempie 6ION0GI0aimv NpPeoCmasieHum
Gopmanizosanum mepmam y ix docnioxcenni. Teopis meuimkoi n02iku Haoae 3moey 6i0odpasicamu pi3Hi mMemoou nodoyoosu
HeYImKUX MHOJICUH Ol NOMPed OYIHIOBANHSA KOMBOPMHOCII HCUMTOBUX KEAPMUP 34 OONOMO2010 OOUUCTEHHS HEUIMKUX HUCE.
Cy6 ’exmugna no2ika € maxkoic HeaOUmMuHoI Meopicio HeBU3HAUeHOCHI, YHIBEPCANbHUM THCIMPYMEHIMOM 011 MOOENI08AHHS, HA
OCHO8I 1K020 | 6y0yeEmMbes npedmemue 00CIIOHCEHHS OYIHKU 3pYUHOCIE NPOXCUBAHHA 8 Keapmupax. Kpim moeo, newimxi MHodMCUHU
MQioms 3pYUHULL MAMEMAMUYHUL anapam, wo HAode 3mMo2y onucamu 6a2amo3adaunicms 6 6y0b-sKill iHghopmayitinii cucmemi.
3acmocysanns newimkux MHOJICUH NPU OOCTIONHCEHHT PO32AANYMOT npeoMmemHoi obaacmi nokpawuiu 6a2amoxkpumeansviy oYinKy
AKocmi KompopmHocmi 6a2amoKeapmupHux MicbKux OYOUHKIB, a MAKod#C OONOMOIU NpUBecmu mMemoou onmumizayii ois
nompeb Kopucmyeauis, moomo 61acHUKi6 ma noxkynyie keapmup. Omoice, HewimKi MHONCUHU 30amHi HaOysamu 6)0b-AKi 3HAUEHHS
JIIH28ICMUYHOL 3MIHHOT, WO 8KIIOYAE 6 cebe GU3HAUeHi mepmu OJisk ONUCY KOMPOPMHOCMI HCUMTIOBUX KEAPMUD .

Kntouoei cnosa: iepapxis ennugy gpakmopie; komgpopmuicmo; Heuimki MHOMCUHU; TIH2GICMUYHE 3MIHHI; mepmu
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