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Abstract. The paper examines the application of artificial intelligence methods
for optimizing business decision-making processes in modern enterprises operating un-
der conditions of uncertainty and digital transformation. The study focuses on the de-
velopment of an intelligent fuzzy model designed to support the selection of a robotic
process automation (RPA) platform for trade and manufacturing companies. The prima-
ry objective of the research is to enhance the efficiency, transparency, and justification
of managerial decisions during the implementation of RPA technologies in complex
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and multi-criteria environments. The proposed approach is based on fuzzy logic theory
and a fuzzy inference mechanism, enabling the formalization of expert knowledge and
the integration of qualitative and quantitative evaluation criteria. The model has been
implemented in the FuzzyTECH software environment and structured around three key
groups of parameters characterizing RPA platforms: functionality, security, and accessi-
bility. Each parameter is represented through linguistic variables and evaluated using a
multi-level fuzzy scale. A comparative analysis of five widely used RPA platforms-PIX
Robotics, Primo RPA, Robin, Sherpa RPA, and ROOMY bots-was conducted to validate
the effectiveness of the developed model. The results demonstrate that the fuzzy model
ensures a comprehensive and objective assessment of platform compliance with enter-
prise requirements while reducing subjectivity in expert evaluation. The study confirms
that the proposed decision-support framework can be adapted to various industries and
extended by incorporating additional economic or organizational criteria, thus contrib-
uting to the advancement of intelligent business process optimization methodologies.

Keywords: artificial intelligence, fuzzy logic, robotic process automation, Fuzzy-
TECH, decision support, business process optimization
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AnHoTamusi. byn skympicTa Oenrici3mik jkoHE MHQPIBIK TpaHChopMaIus
KarIalbIHa KbI3MET €TETIH 3aMaHayHu KocimophIHAapaa 0acKapyIIbUIbIK MIEIMIepIi
OHTaWJIaHABIPYy MAaKCAThIHAA KAaCAH Il HMHTEIJICKT 9JIICTEPiH KOJIJaHy KapacThIpPbLIaibl.
3epTTey cayaa JKOHE OHIIPICTIK KOMITAHMsUIAp YIIH pOOOTTaHIBIphUIFaH OW3HEC-
nporectepai aBroMartannbipy (RPA) mnaTdopmacsiH TaHmayasl KoJiayFa apHalFaH
WHTEJUICKTYaJIIbl alKbIH €MEC MOJIENB/1 d3ipiieyre OarbITTalFaH. 3epPTTEY/IIH HETI3Ti
MakcaThl — KYpJedl oHe Kemkputepuityi opraga RPA TexHomOTHsUIaphiH €HTI3y
Ke3iHJe 0acKapymIbUIBIK MISINMACPIH THIMAUIITIH, allbIKTBIFBIH JKOHE HETI3IUTITIH
apTThIPy. Y CBHIHBUIFAH TOCUI aWKbIH €MEC JIOTHKA TEOPHUSChIHA KOHE aWKBbIH €MecC
JIOTUKAJIBIK KOPBITBIHABl MEXaHM3MIHE HETI3/IeNITeH, Oy capanTaMajblK OlTiMIl
dbopmanuzanusIayra >KOHE OarajaylblH CanajiblK >KOHE CaHABIK KpUTEpHIIepiH
OipikTipyre MyMkiHaik Oepemi. Mogenr FuzzyTECH Oarnapnamanbik opTachiHIa
Ky3ere aceIpbutblil, RPA-1maTdopmanapasl CHIIaTTANTHIH YIIT HET13T1 TapaMeTpiiep TOObI
OOMBIHIIIA KYPBUIBIMJIAIFaH: (PYHKIIMOHAIIBUIBIK, KAYIMCI3IIK JKOHE KOJDKETIMIUTIK.
OpOip mapamMeTp JMHTBUCTUKAIBIK aifHBIMAIIBUIAP TYPIHIE YCHIHBUIBIM, KOIIESHI eI
alKbIH eMeC IKaJIa apKbLIbl OaranaHaabl. O31pJeHTeH MOICIb/IH THUIMIUIITIH TEKCEPY
MakcaTbIHJIa KeHIHEeH Koyimanbuiatein 0ec RPA-mmatdopmara — PIX Robotics, Primo
RPA, Robin, Sherpa RPA xone ROOMY bots - caibICThIpMaibl TaJIay KYPri3uiii.
Hotmxkenep alKplH eMec MOCNBIH KOCIMOPBIH TaJlalTapbliHa IUIaT(GopmManap by
COMKECTITIH >KaH-)KaKThl Opi OOBEKTHUBTI OarajayFa MYMKIHIIK OCpEeTiHIH >KoHE
capanTamMaiblK Oarajaynarbl CyOBEKTHBTUIIKTI TOMEHICTETIHIH KOpCETTI. 3eprrey
HOTHOKENEepl YCHIHBUIFAH IICIIIM KaObUIAayIbl KOJJAy XYWECIHIH TypJl cajanapra
OeifiMzienie allaThIHBIH KOHE SKOHOMHKAIBIK HEMece YIBIMIACTBIPYLIBIIBIK KOCHIMIIIA
KpUTEPUIIIEP/Il €HT13y apKbUIbl KEHEUTUTYl MYMKIH €KeHIH momenuenal, Oy OusHec-
MpOLECTeP/Il UHTEIUIEKTYaJIIbl OHTAHIaH IBIPY SAICHAMAIAPbIH JaMBITYFa bIKIAJ €Te/l.

Tyiiin ce3mep: >xacaHIbl WMHTEIUICKT, OYJIIBIP JIOTHKA, POOOTTaHABIPBUIFAH
ousHec-mporiecTepi aBTomartanapipy, FuzzyTECH, memniM kaOwligayasl Kosjaay,
OM3HEC-TIPOIIECTEP/Il OHTANITAHIBIPY

Hoiiexco3nep ywin: JI. KypmanrasueBa, III. KomanoBa, M. VYpasrammuesa,
O. ®unnuk, C. Hckakosa (2026). KacaHabl UHTEIUICKT MEH alKbIH €MEC JIOTHKAHBI
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AHHoTanus. B pabote paccmarpuBaeTcsi IpUMEHEHHE METOI0B UCKYCCTBEHHOTO
MHTEJJIEKTA JJI ONTUMM3AINK MPOILIECCOB MPUHATHS YHPaBICHUYECKUX pPEIICHUN Ha
COBPEMEHHBIX MPEANPUATHIX, (YHKIHMOHUPYIOLUIUX B YCIOBUSAX HEONMpEAeNEHHOCTU
u 1udpoBoil TpaHchopMmanuu. MccnemoBaHue COCpPEIOTOYEHO Ha pa3paboTke
MHTEJJICKTYyalIbHOM HEYeTKOM MOoJenu, MpeaHa3HAaYeHHOW A MOAJEPKKH BbIOOpa
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wiatrGopmbl  poOOTH3MPOBAHHOW aBTOMaTH3aruu OmsHec-mpouneccoB (RPA) s
TOPrOBBIX M NPOU3BOJACTBEHHbIX KOoMIaHWi. OCHOBHas LE€db HCCIEI0BaHUS
3aKJII0YaeTCsl B TOBBIMIEHHH 3()(PEKTUBHOCTH, MPO3PAYHOCTH U OOOCHOBAHHOCTH
YIOpPaBIEHYECKUX pelIeHu npu BHeApeHuH TexHonoruii RPA B cimoxHo#
MHOTOKpHUTEpHaIbHOM cpene. IIpennokeHHslid oaX0 ] OCHOBAH HA TEOPUHU HEYETKOMU
JIOTHKH U MEXaHU3ME HEUETKOTO JIOTHYECKOTO BBIBOJIA, YTO MO3BOJISIET (HOPMAIN30BATh
OKCIEPTHBIE 3HAHUSI U MHTETPUPOBATh KAYECTBEHHBIE M KOJMYECTBEHHBIE KPUTEPHUU
onieHKkH. Mojens peanuzoBaHa B iporpammHoii cpene FuzzyTECH u ctpykrypupoBana
no TpéM KIIIOYEBBIM TpyIaM HapaMeTpoB, Xxapakrepusyroumx RPA-mmardopmsr:
($YHKIMOHATBHOCTD, OE30MACHOCTh M JOCTYMHOCTh. Kakaplii TapameTp mpeacTaBieH
B BUJE JIMHIBUCTUYECKUX IIEPEMEHHBIX U OLIEHUBAETCS C HCIIOJIb30BAHUEM
MHOTOYPOBHEBOW HeueTKOH mmikanbl. s mpoBepku 3hPekTHBHOCTH pa3paOOTaHHOM
MOJIEJIM TPOBEIEH CPABHUTENIbHBIA AaHAIU3 MSATH ILIMPOKO Hcnosb3yeMbix RPA-
iatgopm- PIX Robotics, Primo RPA, Robin, Sherpa RPA u ROOMY bots. Pe3ynbrars
JEMOHCTPUPYIOT, YTO HEUETKAS MOJAEIb 00ECIIEYNBAET KOMIUIEKCHYIO U OOBEKTUBHYIO
OLIEHKY COOTBETCTBHSI IIIAT(hOpM TpeOOBAHUSAM MPEANPUITHS, CHIKAsL CyObEKTUBHOCTD
IKCIEPTHBIX OLICHOK. McceroBaHye MOATBEPIKIAET, UYTO IPEUIOKEHHAs! CUCTEMA TI0A-
JEP’KKU MPUHITHUS PEIIEHUH MOXET OBbITh aJalTHPOBaHA I Pa3IMUHBIX OTpaciied 1
pacimmpeHna 3a c4€T BKJIFOUEHUS JOMOJHUTENbHBIX 3KOHOMUYECKUX U OpraHU3al[MOH-
HBIX KPUTEPHUEB, YTO CIIOCOOCTBYET PAa3BUTUIO MHTEIIEKTYAIbHBIX METOOJIOTUN O TH-
MU3aIUU OU3HEC-TIPOIIECCOB.

KiroueBble  cioBa:  UCKYCCTBEHHBIH  MHTEUIEKT, HEUYETKas  JIOTHKA,
poGoTu3npoBaHHast aBToMaTH3amus ousHec-nponeccos, FuzzyTECH, npunsarue peme-
HUH, ONTUMU3aLUs OU3HEC-TIPOIIECCOB

Jas nuruposanms: JI. Kypmanrasuesa, 11I. Konanosa, M. VYpasramuesa, O.
Ounauk, C. HckakoBa (2026). Nurerpaiusi HEYETKOM JIOTUKHM M HCKYCCTBEHHOTO
MHTEJUICKTA TPH ONTHMHU3AIUHN PEIICHUH MO aBTOMAaTH3alMKU OW3HEC-TpOoLeccoB //
MexayHapoaHbIH KypHalT WHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA.
Vol. 7. No. 25. Pp. 24-45. https://doi.org/10.54309/1JICT.2026.25.1.002. (In Eng.).

KoH(pIMKT HHTePeCcoB: aBTOPHI 3asBISIFOT 00 OTCYTCTBUH KOH(JIMKTAa HHTEPECOB.

Introduction.

The modern era is characterized by the rapid development of digital technologies,
leading to significant changes in the economy, industry, and management. As enterprises
digitalize and transition to smart manufacturing, the use of artificial intelligence (AI)
and robotic process automation (RPA) technologies is becoming crucial. These tech-
nologies enable companies to optimize operations, reduce costs, improve the quality of
products and services, and accelerate data-driven management decision-making.

The relevance of this topic stems from the need to improve the efficiency of busi-
ness processes in the face of increasing competition, external instability, and the need
for flexible responses to market changes. Traditional approaches to enterprise manage-
ment are becoming insufficient, as they do not allow for the rapid processing of large
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volumes of information or the forecasting of possible development scenarios. Artificial
intelligence methods provide tools for analyzing, modeling, and optimizing processes,
facilitating the transition of enterprises to a qualitatively new level of digital manage-
ment.

Robotic automation technologies, which can mimic human actions when working
with information systems, are particularly important. Software robots perform routine
operations-data processing, reporting, and customer interaction-without human inter-
vention, ensuring accuracy, stability, and high productivity. The use of RPA is especially
relevant for retail and manufacturing companies, where the number of repetitive opera-
tions is high and the demands on information processing speed are constantly increasing
(Zadeh, 1965).

However, when implementing RPA, a key task arises - choosing the optimal plat-
form for robotic automation of business processes. There is a wide range of domestic
and foreign solutions that differ in functionality, architecture, cost and degree of integra-
tion with existing systems (Mamdani, E.H et al., 1975). Choosing a suitable platform re-
quires a comprehensive assessment of many factors, which is associated with the uncer-
tainty and subjectivity of expert assessments. In these conditions, the use of fuzzy logic
and intelligent modeling methods becomes a rational tool (Softline Corporation, 2022).

The use of fuzzy models allows for the consideration of uncertainty, fuzziness,
and incompleteness of source data. Such models provide a more flexible and realistic
representation of expert knowledge than classical deterministic approaches. Fuzzy mod-
eling makes it possible to formalize expert judgments and translate them into quantita-
tive assessments, which is especially important when analyzing multi-criteria problems,
such as selecting an RPA platform (IKS). (Media, 2021).

The aim of this study is to develop an intelligent fuzzy model for selecting a
platform for robotization of processes in a trade and manufacturing enterprise (Zimmer-
mann et al., 2001).

FuzzyTECH software environment, which provides extensive capabilities for
constructing and analyzing decision support systems, was chosen as the implementation
tool.

The scientific novelty of the work lies in the development and testing of an intel-
ligent fuzzy model that provides a quantitative assessment of the platform’s compliance
with enterprise requirements based on expert and statistical data (Van der Aalst et.al.,
2018).

The practical significance of the study lies in the possibility of using the created
model to select the optimal RPA platform, as well as to adapt the methodology to the
needs of other industries that require decision-making under conditions of uncertainty
(Delen, D et.al., 2018).

Thus, the development of an intelligent fuzzy model for selecting a platform for
robotic business processes is a relevant scientific and practical task aimed at improving
management methods and increasing the efficiency of modern enterprises (Syed, et al.,
2020).
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Materials and Methods

Description of a fuzzy model for selecting a platform for robotic automation of
processes in a trade and manufacturing enterprise.

We describe the development of a fuzzy model for selecting a platform for robotic
process automation at a retail and manufacturing enterprise. Before implementing the
model in the FuzzTECH software environment, it is necessary to define the input and
output variables, as well as their relationships and sets of fuzzy rules (Van der Aalst
et.al., 2018).

Our model will include three sets of variables. The first will assess the platform’s
compliance with the customer’s functional requirements, the second will assess the plat-
form’s compliance with security requirements, and the third will assess the platform’s
availability for robotics.

Let’s describe all the variables. The input parameters of the first intermediate
variable Y , reflecting the platform’s functionality, will be three linguistic variables:

X | - the ability of software robots to interact not only with basic web and desktop
applications, but also with external business systems, the availability of tools for build-
ing complex processes from various robots.

X', - operating systems supported by the platform (multisystem), supported pro-
gramming languages, supported DBMS.

X', - functionality available: Optical Character Recognition (OCR), speech syn-
thesis and recognition, availability of Low - Code and No - Code programming.

The input parameters of the second intermediate variable Y ,, which evaluates
compliance with the safety requirements of the robotic platform, will be 2 linguistic
variables:

X', - the presence of protection against unauthorized access, methods of verifi-
cation and control of changes in accordance with the role model, the ability to manage
rights for robots, workstations, users, actions, the presence of an audit of user actions,
the presence of a password storage;

X, - presence in the Register of domestic software, compliance with Law “On
personal data”.

The input parameters of the third intermediate variable Y ,, responsible for acces-
sibility, will be the following linguistic variables:

X - availability of technical support, community, training, trial period, demo
version of the platform;

X - number of clients, number of implemented robots, presence of awards and
prizes from thematic competitions.

the term sets of input linguistic variables X -X _assets T -T = {« Low » (low),
« Medium » (medium), « High » (high)}.

The variable term sets will be scored as follows. X1 X2 X3 X4 X5 X6 X7 , be
scored from 0 to 10, where 0 to 3 is poor performance, 4 to 7 is average performance
and 8 to 10 is excellent performance.

The terms of the intermediate and output variables will have a rating from 0 to 10,
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where values from 0 to 3 indicate low compliance with customer requirements, from 3
to 6 indicate moderate compliance with customer requirements, and from 7 to 10 indi-

cate high compliance with customer requirements.

Let us compile a list of heuristic rules for intermediate variables Y, Y., Y., with
the help of which the final output variable Y will be calculated.
For the variable Y| 27 rules were compiled, presented in Figure 1.

Homep npasmna| (F X1 AND X2 | ANDX3 | THEN Y1
1. LOW LOW LOW LOW
2. LOW LOW | MEDIUM | LOW
3. LOW LOW HIGH | MEDIUM
4, LOW | MEDIUM | LOW LOW
5. LOW | MEDIUM | MEDIUM | MEDIUM
6. LOW |[MEDIUM | HIGH | MEDIUM
7. LOW HIGH LOW | MEDIUM
8. LOW HIGH | MEDIUM | MEDIUM
9. LOW HIGH HIGH | MEDIUM
10. MEDIUM | LOW LOowW LOwW
11. MEDIUM | LOW | MEDIUM | MEDIUM
12. MEDIUM | LOW HIGH | MEDIUM
13. MEDIUM | MEDIUM | LOW | MEDIUM
14. MEDIUM | MEDIUM | MEDIUM | MEDIUM
15. MEDIUM | MEDIUM |  HIGH HIGH
16. MEDIUM | HIGH LOW | MEDIUM
17. MEDIUM | HIGH | MEDIUM | MEDIUM
18. MEDIUM HIGH HIGH HIGH
19. HIGH LOW LOW | MEDIUM
20. HIGH LOW | MEDIUM | MEDIUM
21. HIGH LOwW HIGH | MEDIUM
22 HIGH |MEDIUM | LOW | MEDIUM
23. HIGH | MEDIUM | MEDIUM | MEDIUM
24. HIGH | MEDIUM | HIGH HIGH
25. HIGH HIGH LOW | MEDIUM
26. HIGH HIGH | MEDIUM | HIGH
27. HIGH HIGH HIGH HIGH

Fig. 1. Rules for variable Y 1

For the variable Y2, nine rules have been created, presented in Figure 2

Homepnpasuna| IFX4 | ANDX5 | THEN Y2
1. Low Low Low
2. LOW | MEDIUM | MEDIUM
3. LOwW HIGH | MEDIUM
4. MEDIUM | LOW LOwW
5. MEDIUM | MEDIUM | MEDIUM
6. MEDIUM | HIGH HIGH
7. HIGH Low LOW
8. HIGH | MEDIUM | MEDIUM
9. HIGH HIGH HIGH

Fig. 2. Rules for variable Y 1
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For variable Y, the following rules will apply, as shown in Figure 3.

Homep npaewna| IF X6 AND X7 | THEN Y3
1. LOW LOW LOW

LOW | MEDIUM | MEDIUM

LOW HIGH | MEDIUM
MEDIUM | LOW LOW

MEDIUM | MEDIUM | MEDIUM
MEDIUM | HIGH HIGH

HIGH LOW | MEDIUM
HIGH | MEDIUM | HIGH
HIGH HIGH HIGH

el el el Eol PR ol E

Fig. 3. Rules for variable Y |

For the variable Y, 27 rules were formulated, presented in Figure 4.

Homep npasmna| IFYL | ANDY2 | ANDY3 | THENY
1. LOW LOW LOW LOW
2 LOW LOW MEDIUM LOwW
3. LOW LOW HIGH LOW
4, LOW MEDIUM Low LOW
5. LOW | MEDIUM | MEDIUM | MEDIUM
6. LOW | MEDIUM | HIGH |MEDIUM
7. LOW HIGH LOW | MEDIUM
8. LOW HIGH | MEDIUM | MEDIUM
9. LOW HIGH HIGH MEDIUM

10. MEDIUM LOW LOwW LOW
11. MEDIUM | LOW | MEDIUM | LOW
12, MEDIUM | LOW HIGH Low
13. MEDIUM | MEDILM LOwW MEDIUM
14. MEDIUM | MEDIUM | MEDIUM | MEDIUM
15. MEDIUM | MEDIUM HIGH | MEDIUM
16. MEDIUM HIGH LOW MEDIUM
17. MEDIUM HIGH MEDIUM HIGH
18. MEDIUM HIGH HIGH HIGH
19. HIGH LOW LOW LOW
20. HIGH LOW MEDIUM LOW
21. HIGH LOW HIGH LOW
22. HIGH MEDILM LOW MEDIUM
23. HIGH MEDIUM | MEDIUM | MEDIUM
24. HIGH MEDIUM HIGH | MEDIUM
25. HIGH HIGH LOW MEDIUM
26. HIGH HIGH MEDIUM HIGH
27. HIGH HIGH HIGH HIGH

Fig. 4. Rules for variable Y
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Thus, blocks of rules were prescribed, all linguistic variables were described, and
heuristic rules were compiled to create a fuzzy model for assessing the quality of soft-
ware product implementation.

Implementation of a Fuzzy Model in the FUZZYTECH Environment

We’ll walk through the step-by-step creation and configuration of a fuzzy model
for robotic platform selection in FuzzyTECH. To do this, we’ll create six input vari-
ables, three intermediate variables, and one output variable.

As a result of setting up the above actions, we obtain the final fuzzy model for
selecting a robotics platform (Figure 5).

0\’}/' il Functionality Y1 LOWI:
— x1
= Y1
~OT X3 | Min/Max
X3
Safe s
=5 ¥2 iy Choice
font b i = Y =
X x5 [ Min/Max | T
= Y3 Min/Max
eYd X6 Accessibility Y3 o™
= X6 Y3 -
e'd X7 X7 | Min/Max

Fig. 5. Fuzzy model of the quality level of software product implementation

Next, we set up membership graphs for each variable of our fuzzy model as shown in
Figures 33-39.

The next step is to set up rule blocks for intermediate and output variables. To
do this, go to the rule editor for each block and use the rule block filling function. Af-
terwards, we check the correctness of the resulting rules and obtain the following rule
blocks (see Figures 6-10).

s Rl Eaitor - uncional E=RE=n
B WRE DO $ 9| b b bl

# IF THEN

xa x2 x3 Dos Y1

1 |low low low 1.00 |low

2 [low low medium 1.00 [low

3 |low medium high 1.00 | medium
4 [low high low 1.00 | medium
5 low high medium 1.00 |low

6 medium low low 1.00 | medium
7 | medium low medium 1.00 | medium
8 | medium medium high 1.00 [low

9 | medium medium low 1.00 | medium
10 | medium medium medium 1.00 |medium
11 | medium high low 1.00 [low
12 | medium low medium 1.00 |medium
13 | medium high high 1.00 | medium
14 | medium low Tow 1.00 | medium
15 | medium medium medium 1.00 |high
16 | medium high high 1.00 | medium
17 |medium  llow  |low | 1.00 [high
18 | medium high medium 1.00 |medium
19 |high high low 1.00 | medium
20 |high low medium 1.00 | high
21 |high medium high 1.00 | medium
22 |high high low 1.00 | medium
23 |high high medium 1.00 |high
24 |high high high 1.00 | medium
25 |high high low 1.00 \medium ]
26 |high high medium 1.00 |high
27 |high high high 1.00 |high

Fig. 6. Block of rules for variable Y
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‘ | || @ |22 |
$ UM | ® il |2
IF | THEM
| Das
| 1.00
| 1.00
| 1.00

1.00
| 1.00
| 1.00
| 1.00
| 1.00
| 1.00 |high
Fig. 7. Block of rules for variable Y,

@
X
8
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E
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e

Spreadsheet Rule Editor - Cost E
YREOE S NE L2

4 IF THEN

X6 X7 DoS Y3

1 low low 1.00 |low

2 [low |medium | 1.00 |medum

3 |low high 1.00 |medium

4 medium low 1.00 |low

5 |medium medium 1.00 |medium

6 |medum  |high | 100 [high

7 |high low 1.00 |medium

8 | high [medium 1.00 |high j

9 | high high 1.00 |high

9 |high ] high 1.00 |high

D T & ]

Fig. 8 Block of rules for variable Y,

Spreadsheet Rule Editor - Quality =R EEn= )
B W RE 0| S | btk e ®

% |IF [THEN

Y1 [r2 [¥s [Dos [v

1 low low medium 1.00 | low

2 low Tow | medium 1.00 |low

3 low low | high 1.00 |low

4 |low medium |low 1.00 | medium
5 |low medium medium 1.00 | medium
6 |low high |high 1.00 | medium
7 low high |low 1.00 | medium
8 |low high medium 1.00 | low

9 |medium low [low 1.00 |low

10 | medium low | medium 1.00 |low

11 | medium low high 1.00 | medium
12 medium medium [low 1.00 | medium
13 medium high medium 1.00 | medium
14 |medium high [high 1.00 | medium
15 | high high low 1.00 | low
16 | high low | medium 1.00  medium
17 |high low | high 1.00 | medium
18 | high medium low 1.00 | high
19 | high high medium 1.00 high
20 |high high [low 1.00 | medium
21 | high Tlow | medium 1.00 | high
22 | high low | high 1.00 | high
23 |high medium high 1.00 | medium
24 | high high [low 1.00 | high
25 |high high | medium 1.00 high
26 |high low [high 1.00  high
27 |high low | high 1.00 |high
27 |high low high 1.00 | high
28 |high | medium }high | 1.00 'high
27 |high high | high | 1.00 |high

Fig. 9. Block of rules for variable Y

Next, we will switch to debug mode to check the functionality of our fuzzy model
(Figure 5).
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ﬁWatch: Interactive Debug Mode E] (=] IE
&S e [som

Inputs: Outputs:

g ha 5.00000
X2 5.0000 | |Y1 5.00000
X3 5.0000 | |Y2 5.00000
X4 5.0000 | |Y3 5.00000
X5 5.0000
X6 5.0000
X7 5.0000

4

Fig. 10. Interactive debugging window

Next, we’ll open all windows in the program’s workspace to fully observe the
dependencies of all variables. This creates a convenient workspace for configuring and
testing the model (Figure 11).
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linput: Output:

A 1 5.00000
X2 5.00000 2 5.00000
X3 5.00000 =) 5.00000
X4 5.00000 v

Fig. 11. Fuzzy model in the FuzzyTECH environment

5.00000 Units

Thus, in this section, a fuzzy model for selecting a platform for robotics was im-
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plemented in the FuzzyTECH software environment.

Interpretation and analysis of the obtained results of the model for selecting a
platform for robotization of processes in a trade and manufacturing enterprise, we will
proceed to its use for fuzzy modeling (Leonenkov, 2024)

We will enter the PIX Robotics platform data based on the data on the official
website and the platform presentation, and conduct an assessment of the level of com-
pliance with customer requirements.

— the ability of software robots to interact not only with basic web and desktop ap-
plications, but also with external business systems, the availability of tools for building
complex processes from various robots (X, ) has a value of 9 out of 10;

— operating systems supported by the platform (multi-system), supported pro-
gramming languages, supported DBMS (X)) has a value of 8 out of 10;

— availability of functionality: Optical Character Recognition (OCR), speech syn-
thesis and recognition, the presence of Low - Code and No - Code programming (X,)
has a value of 9 out of 10;

— the presence of protection against unauthorized access, methods of verification
and control of changes in accordance with the role model, the ability to manage rights
for robots, workstations, users, actions, the presence of an audit of user actions, the pres-
ence of a password storage (X ,) has a value of 8 out of 10;

— presence in the Register of domestic software, compliance with Law “On per-
sonal data” (X,) has a value of 10 out of 10;

— availability of technical support, community, training, trial period, demo version
of the platform (X) has a value of 10 out of 10;

—the number of clients, the number of implemented robots, the presence of awards
and prizes from thematic competitions (X.) has a value of 9 out of 10.

x1 (= ll@]=]] [e[@]=]fx3 [==@]=]]x7 [=)l==]
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¥ oolen il 1 L i L ul L
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B & 80000 Units || soooounts ¥ 87500 Units
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S B oer "“‘ ? — 89916 Units | * 9.1512 Units v 8.9716 Units
Inputs: | outputs:
7 8.0000 ~ | Y1 8.7500
2 80000 | V2 89904
3 80000 | V3 91612
4 80000 | Y 89716
7 100000 v
- | 7

Fig. 12. Fuzzy model in the FuzzyTECH environment
Robotics Platform Customer Compliance Level
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After entering all input variables into our model, we obtain the next level of com-
pliance with customer requirements (see Figure 12).

For the PIX Robotics platform, the model produced a score of 8.9716.

Let’s repeat the previously completed steps for the remaining robotization plat-
forms.

For the Primo RPA platform:

X' has a value of 10 out of 10;

X', has a value of 10 out of 10;

X, has a value of 9 out of 10;

X', has a value of 10 out of 10;

X, has a value of 10 out of 10;

X has a value of 10 out of 10;

X, has a value of 9 out of 10;

After entering all input variables into our model, we obtain the next level of com-
pliance with customer requirements (see Figure 13).

Robin platform:
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1 10.0000 A | Y1 9.9766
X2 10.0000 | Y2 99142
3 10.0000 U Y3 99510
X4 9.0000 | Y 9.9766
X7 9.0000 v

""“""'LJ‘J_'
Fig. 13. Primo RPA Platform Customer Compliance Level

The model came up with a score of 9.9510.
X' has a value of 10 out of 10;

X, has a value of 9 out of 10;

X, has a value of 10 out of 10;

X', has a value of 9 out of 10;

X, has a value of 10 out of 10;

X  has a value of 9 out of 10;

X, has a value of 10 out of 10;
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Fig. 14. Robin Platform Customer Compliance Level

After entering all input variables into our model, we obtain the next level of
compliance with customer requirements (see Figure 14).

The model came up with a score of 9.9510.

For the Sherpa RPA platform:

X' has a value of 8 out of 10;

X, has a value of 8 out of 10;

X, has a value of 9 out of 10;

X', has a value of 9 out of 10;

X, has a value of 10 out of 10;

X has a value of 10 out of 10;

X, has a value of 7 out of 10;
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Fig. 15. Sherpa RPA Platform Customer Compliance Level

After entering all input variables into our model, we obtain the next level of
compliance with customer requirements (see Figure 15).
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The model came up with a score of 8.8718.
For the ROOMY bots platform:

X' has a value of 7 out of 10;

X, has a value of 7 out of 10;

X, has a value of 8 out of 10;

X', has a value of 8 out of 10;

X . has a value of 10 out of 10;

X  has a value of 10 out of 10;

X, has a value of 8 out of 10;
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Fig. 16. Level of compliance with customer requirements of the ROOMY bots platform

After entering all input variables into our model, we obtain the next level of com-
pliance with customer requirements (see Figure 12).

The model came up with a score of 8.6776.

As can be seen, the highest level of compliance with the customer’s requirements
by the model was 9.9510 for the Robin and Primo RPA platforms. The choice of one of
the two selected vendors is recommended to be made through a tender.

Thus, fuzzy modeling was carried out when introducing input variables into the
developed fuzzy model for selecting a platform for robotizing the processes of a trade
and manufacturing enterprise.

Results and discussion

The study is based on the application of modern artificial intelligence and fuzzy
modeling techniques aimed at optimizing the process of selecting a platform for robotic
process automation in a retail and manufacturing enterprise. The main idea is to use in-
telligent technologies to create a tool that will enable objective evaluation and compari-
son of various software solutions, taking into account the uncertainty and heterogeneity
of the initial data. By Lotfi was used as the theoretical basis for the study. Zadeh. This
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theory allows for the description of complex processes in which quantitative assessment
is impossible or difficult, and decisions are based on expert judgment and subjective
criteria. Fuzzy modeling allows for the use of not only precise numerical values but also
qualitative characteristics, expressed as words such as “low,” “medium,” and “high.”
This makes the method particularly suitable for solving management problems involv-
ing uncertainty.

The subject of this study is the process of selecting a platform for robotic automa-
tion of enterprise business processes. This choice is always associated with a multitude
of factors—from functionality and security to licensing costs, technical support, and
compatibility with other systems. Traditional evaluation methods often use a strict quan-
titative scale that fails to capture all the nuances. Therefore, this paper utilizes a fuzzy
logic approach, which allows for a more flexible and realistic approach to the problem.

The study analyzed leading robotic automation platforms: PIX Robotics, Primo
RPA, Robin, Sherpa RPA, and ROOMY bots. For comparison, key criteria were identi-
fied, grouped into three key areas:

1. Functionality, which reflects the platform’s ability to perform a wide range
of operations, integrate with other systems, and support modern technologies such as
speech recognition, OCR, and Low -Code tools.

2. Security, including data protection measures, access rights management and
compliance with personal data laws.

3. Accessibility, which characterizes the availability of technical support, training
materials, demo versions, as well as the popularity and recognition of the platform in
the market.

Each criterion was assessed on a linguistic scale, with the values “low,” “medium,”
and “high” corresponding to a range from 0 to 10. This scale allowed experts to provide
amore flexible assessment that reflected their actual perception of the platforms’ quality.

FuzzyTECH software environment, which is designed for creating and visualiz-
ing fuzzy inference systems, was used to build the model. This tool was chosen due to
its user-friendly interface, support for multi-block structures, and the ability to clearly
define membership functions, which is especially important when analyzing complex
dependencies between variables (Biiyiikdzkan, et al., 2018).

The model was developed in several stages. First, the main criteria were defined
and linguistic variables were formed. Then, for each group of factors (functionality, se-
curity, accessibility), fuzzy inference rules were developed, linking the input variables
to intermediate indicators. All intermediate assessments were then combined into a final
variable reflecting the overall level of platform compliance with enterprise requirements.

Each design stage was accompanied by expert analysis and tuning of membership
functions, which improved the accuracy and reliability of the model. Implementation in
the FuzzyTECH environment allowed for visual observation of the results generation
process and system debugging in an interactive mode.

The result of this stage was the development of an intelligent fuzzy model that
enables quantitative and qualitative assessment of the level of compliance of RPA plat-
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forms with customer requirements. The model takes into account the subjectivity of
human judgment, combines it with formal criteria, and enables a comprehensive com-
parative analysis of software solutions under conditions of uncertainty.

Thus, the developed methodology combines scientific rigor and practical applica-
bility. It can be used not only for selecting robotic platforms but also for solving similar
problems in other areas requiring decision-making based on multi-criteria assessment.

The practical part of the study focused on implementing an intelligent fuzzy model
for selecting a platform for robotic process automation and evaluating its effectiveness
in management decision-making. The model was built in the FuzzyTECH environment,
which allows for the creation of fuzzy inference systems, visualization of relationships
between variables, and interactive debugging.

In the first stage, a model structure was developed, comprising three conceptual
blocks: functionality, security, and availability. Each represented a set of parameters
characterizing various aspects of RPA platform operation. The functionality block in-
cluded indicators such as the availability of integration tools with external systems,
support for modern technologies, and the level of versatility of software solutions. The
security block reflected data protection mechanisms, access control, and regulatory
compliance. The availability block considered the availability of technical support, doc-
umentation, training courses, and open user communities.

Each parameter was assessed by experts on a ten-point scale, ranging from mini-
mum to maximum compliance with customer requirements. This data was entered into
the FuzzyTECH system, where each variable was assigned linguistic term values: “low,”
“medium,” and “high.” Based on the expert assessments, heuristic rules were formed
linking the input and intermediate variables.

After building the model, a series of experiments were conducted evaluating five
modern RPA platforms: PIX Robotics, Primo RPA, Robin, Sherpa RPA, and ROOMY
bots. Each was analyzed for functionality, reliability, scalability, and ease of implemen-
tation in a production environment.

The simulation results showed that the Robin and Primo RPA platforms demon-
strated the best alignment with enterprise requirements, receiving equally high overall
scores. Both platforms featured extensive integration capabilities with external business
systems, low-code development support, and a well-developed technical support system.
The PIX Robotics platform placed in the middle, demonstrating strong functionality but
inferior accessibility and customization flexibility. The Sherpa RPA and ROOMY bots
solutions demonstrated consistent but less pronounced results, primarily due to the lim-
ited number of implementations and lower level of automation of supporting processes.

The analysis revealed an important conclusion: the effectiveness of an RPA plat-
form is determined not only by its technological capabilities but also by a combination
of organizational factors, such as the availability of support, training resources, and an
active professional community. Therefore, the choice of platform should be based on a
balance between functionality, security, and ease of implementation.

The results confirmed the validity of the developed model. The FuzzyTECH sys-
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tem accurately reflected the relationships between criteria and demonstrated stability
when varying the initial parameters. The use of fuzzy modeling mitigated the subjectiv-
ity of expert assessments and produced quantifiable results that can be used in manage-
ment decision-making.

A distinctive feature of the proposed model is its versatility and adaptability. If
necessary, it can be supplemented with new criteria—for example, cost efficiency, pay-
back period, or compatibility with corporate infrastructure. This makes the model a flex-
ible tool that can be applied in retail, manufacturing, financial, or logistics organizations.

Thus, the study results demonstrated that fuzzy modeling is an effective tool for
analyzing and selecting technological solutions under uncertainty. The model, built in
the FuzzyTECH environment, demonstrated a high degree of reliability and practical
applicability. It can serve as a basis for developing decision support systems for digital
transformation of enterprises and business process optimization.

The study examined the theoretical and practical aspects of using artificial intelli-
gence methods to optimize enterprise business decisions. The focus was on developing
an intelligent fuzzy model for selecting a platform for robotic process automation in a
retail and manufacturing enterprise.

The first part of the paper analyzes the main development trends in artificial intel-
ligence and robotic process automation (RPA) technology. It demonstrates that the im-
plementation of such technologies is an important element of the digital transformation
of enterprises and can significantly improve management efficiency, reduce costs, and
speed up routine operations (Business Architecture Institute, 2020).

Based on an analysis of existing solutions and scientific approaches, a methodol-
ogy for constructing a fuzzy model was developed, enabling multi-criteria evaluation
of RPA platforms under uncertainty. The use of fuzzy logic allowed for the formaliza-
tion of expert knowledge and the consideration of subjective factors that are difficult to
quantify.

FuzzyTECH software environment, an intelligent model was built, including three
main blocks of variables: functionality, security, and availability. Each block combined
key platform selection criteria and reflected various aspects of its application. Based on
the entered expert data, an assessment was conducted of five modern RPA platforms -
PIX Robotics, Primo RPA, Robin, Sherpa RPA, and ROOMY bots (Kumar et al., 2021).

Primo RPA and Robin platforms demonstrated the highest levels of compliance
with customer requirements, receiving the highest overall scores. These solutions are
characterized by flexibility, extensive integration capabilities, advanced support, and
modern automation tools. The remaining platforms showed good, but somewhat more
limited, results (Aguirre et.al., (2017).

The developed fuzzy model has proven its effectiveness as a decision support tool.
It ensures transparent analysis, allows for the consideration of multiple, diverse factors,
and generates objective recommendations for selecting the optimal software solution.
Furthermore, the model can be expanded by adding new criteria-economic, technologi-
cal, and organizational-making it universal and adaptable to various industries.
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The main findings of the study can be summarized as follows:

1. The use of artificial intelligence and fuzzy logic methods allows us to effec-
tively solve problems of selecting software solutions under conditions of uncertainty.

2. FuzzyTECH environment ensures visual modeling and high accuracy of com-
putational experiments.

3. The developed model for selecting an RPA platform has proven its practical
applicability and can be used to substantiate management decisions during the digitali-
zation of an enterprise.

The practical significance of the work lies in the fact that the proposed methodol-
ogy can be implemented at enterprises in various industries to assess the quality of the
implementation of digital technologies and select optimal solutions for process automa-
tion.

Thus, all the stated goals and objectives of the study were achieved, and the results
confirmed the effectiveness of using fuzzy methods to support decision-making when
selecting platforms for robotic automation of business processes.

Comparison of fuzzy modeling results with classical methods and model sensi-
tivity analysis.

To verify the robustness and validity of the obtained results, the fuzzy modeling results
were compared with those obtained using a classical multicriteria evaluation meth-

od. Classical decision-making methods in multicriteria choice problems are typically
based on the additive aggregation of normalized indicators. Therefore, a classical addi-
tive criteria aggregation model was used to compare the results.

Since the developed fuzzy model includes three main criterion groups-function-
ality (X - X,), safety (X4-X5), and availability (X,- X )-the classical evaluation was
conducted using a hierarchical scheme. First, partial scores were calculated for each
criterion group, after which they were aggregated into a final indicator. The classical
evaluation function has the following form:

E(XI}XE-X;; | X.llX,q‘X{-.lXT)
3 3 2 2

where X | =X _ are the evaluation criteria used in the developed model.

Based on the initial data used in the fuzzy modeling, final assessment values were
calculated for the five RPA platforms studied. The comparison results are presented in
the tablel.

Table 1 — Comparison of results of fuzzy modeling and classical estimation

K'.I'uﬁﬁ =

Platform The result of the fuzzy model Y | Yclass rating
PIX Robotics 8,9716 9,0556
Primo RPA 9,9510 9,7222
Robin 9,9510 9,5556
Sherpa RPA 8,8718 8,7778
ROOMY bots 8,6776

The results show that the ranking of alternatives is consistent across both ap-
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proaches. In both cases, the Primo RPA and Robin platforms demonstrate the highest
level of compliance with enterprise requirements, followed by PIX Robotics, Sherpa
RPA, and ROOMY bots. This confirms the validity and robustness of the developed
fuzzy model.

At the same time, certain differences are observed in the numerical values of the
final assessments. The fuzzy model provides a more pronounced differentiation of
alternatives, as it takes into account nonlinear relationships between criteria and expert
inference rules. Unlike the classical additive method, which assumes a linear relation-
ship between indicators, fuzzy modeling allows for more flexible consideration of the
uncertainty of the initial data and expert knowledge.

a sensitivity analysis of the model was conducted, the purpose of which was to
determine the influence of individual input criteria on the final result Y. The analysis was
carried out by assessing the change in the final value when varying the input parameters
of the model.

The analysis results showed that the X and X, criteria, which characterize the
platform’s functional and integration capabilities, have the greatest impact on the final
score. These parameters reflect the ability of software robots to interact with various
information systems, support various operating systems, programming languages, and
database management systems, which is a key factor when choosing a robotic platform.

The X5 criterion also has a significant impact, reflecting the platform’s market
penetration, the number of completed projects, and professional recognition. This indi-
cator indirectly characterizes the reliability and maturity of the technological solution.

Criteria X, and X, have a moderate impact on the final result. They reflect the
presence of advanced functionality (e.g., OCR technologies, speech recognition, and
low - code tools) and the level of information security of the system.

Criterion X, related to the availability of technical support, training materials,
and a user community, demonstrates relatively low sensitivity within the sample under
study. This is explained by the fact that most of the platforms studied already have a high
level of user support, which reduces the differences between alternatives.

Finally, the Xs criterion, which characterizes compliance with regulatory require-
ments and the presence of a software product in the domestic software registry, has vir-
tually no impact on the differentiation of results in this experiment. This is because this
indicator has a uniformly high value for all platforms under consideration.

Based on the sensitivity analysis, the relative degree of influence of the criteria on
the final result can be determined:

X,>X > X > X, > X, > X > X,

Thus, the comparison with classical methods and sensitivity analysis confirm the
stability of the developed fuzzy model and its practical applicability for the tasks of se-
lecting business process robotization platforms under conditions of multi-criteria evalu-
ation and uncertainty of the initial information.

Conclusion.

This study presented the development and implementation of an intelligent fuzzy
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model for selecting a robotic process automation (RPA) platform in a retail and man-
ufacturing enterprise. The proposed approach integrates artificial intelligence meth-
ods and fuzzy logic to support decision-making under conditions of uncertainty and
multi-criteria evaluation. The model was implemented in the FuzzyTECH environment
and tested on five modern RPA platforms.

The results demonstrated that the application of fuzzy modeling provides a trans-
parent and quantitatively justified assessment of platform compliance with enterprise
requirements. Primo RPA and Robin platforms achieved the highest overall compliance
scores, confirming the effectiveness of the developed methodology. The proposed model
reduces the subjectivity of expert judgments and enhances the reliability of managerial
decisions.

The developed approach has practical value and can be adapted to other industries
requiring digital transformation and process automation. Future research may focus on
expanding the model by incorporating economic efficiency indicators, implementation
costs, and long-term performance metrics to further improve decision support mecha-
nisms.
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