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Objective: The Internet of Things (IoT) is a technology that connects objects through the internet
to enhance efficiency and enable smart functionalities, ultimately achieving its goal of providing a
more efficient and intelligent experience. This study aimed to identify the applications of IoT in
indoor swimming pools in Kerman Province.

Method: The present research adopted a mixed-methods approach (qualitative and quantitative)
and was conducted using an exploratory-survey method with an applied objective. In the qualitative
phase, thematic analysis was employed, and data were collected through interviews with 12 experts
(including pool managers, professional swimming coaches, and university professors) using the
snowball sampling technique until theoretical saturation was achieved. Data analysis was performed
through coding and using MAXQDA software. In the quantitative phase, the extracted factors were
ranked through pairwise comparison questionnaires based on the Analytic Hierarchy Process (AHP)
and evaluated by 25 selected experts. The data were then analyzed using Expert Choice software
(Version 11).

Results: The findings of the qualitative analysis identified the primary applications of IoT in
swimming pools, while the quantitative phase prioritized them in the following order (Safety and
security management, Human resource management, Pool hygiene, Energy management, Service
management, Marketing, Customer relationship management, Enhancing pool agility).
Conclusions: The results highlight the significant role of IoT in improving the productivity and
operational conditions of sports pools, emphasizing the need for managers, coaches, and lifeguards

to adopt this technology.
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Introduction

The Internet of Things (IoT), introduced by Kevin Ashton in 1999, refers to a network of
physical devices interconnected through sensors, software, and communication technologies,
enabling data collection, analysis, and exchange without human intervention, thereby
enhancing object intelligence, efficiency, automation, and remote control across domains such
as smart homes, cities, healthcare, industry, agriculture, and sports. Recognized as the "second
internet," IoT has transformed industries like energy, transportation, retail, and healthcare,
receiving substantial support in countries such as the United States, China, the European Union,
and India, though in Iran, only a few research institutions have explored its potential. In sports,
particularly in swimming pools, IoT facilitates smarter infrastructure management by
simplifying maintenance, reducing costs, and enhancing safety, addressing critical issues like
drowning, which claims 400,000 lives globally each year and ranks as the third leading cause
of accidental death in Iran, with 40% of cases occurring in pools. By employing real-time
monitoring of water quality (pH, chlorine, turbidity), energy optimization (heating, pumps),
access control, and automated alerts, [oT mitigates challenges such as electrical hazards,
slippery surfaces, and infectious diseases. Prior research in healthcare and sports has primarily
focused on physiological monitoring and security, with international studies demonstrating over
90% accuracy in rehabilitation and water quality prediction. However, gaps persist in
organizational management and non-health-related applications within Iranian sports,
particularly in Kerman, where environmental and resource constraints exacerbate challenges.
This study investigates the applications of the Internet of Things (IoT) in Kerman’s indoor
swimming pools and their prioritization to enhance safety, hygiene, cost-efficiency, and
operational effectiveness, addressing local issues such as microbial contamination and energy
management needs.

Method

This study employs a mixed-methods (qualitative and quantitative) exploratory-survey design
with an applied objective, focusing on the applications of the Internet of Things (IoT) in indoor
swimming pools in Kerman Province. In the qualitative phase, the population comprised pool
managers, academic experts, and swimming specialists in Kerman, with 12 participants selected
via purposive and snowball sampling until theoretical saturation was achieved (after 10
interviews, with two additional interviews for confirmation). Data were collected through semi-
structured interviews (averaging 40 minutes), recorded, transcribed, and analyzed using
thematic analysis in MAXQDA software, yielding 153 initial codes, reduced to 133 open codes.
The validity of interviews was ensured using Guba and Lincoln’s (1994) criteria (credibility,
confirmability, dependability, and transferability), while reliability was confirmed with a Kappa
coefficient of 0.74 and retest reliability on three randomly selected interviews coded twice over
a 30-day interval. In the quantitative phase, 25 experts with expertise in pool management,
swimming, and [oT were purposively selected for Analytic Hierarchy Process (AHP) analysis.
A researcher-designed questionnaire, derived from qualitative findings, utilized pairwise
comparisons, achieving a consistency ratio of 0.072 (below the acceptable threshold of 0.1).
Data were analyzed using Expert Choice software to rank IoT applications, aiming to enhance
safety, hygiene, and efficiency in Kerman’s indoor pools.
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Results

This study examines the demographic characteristics of the research sample and descriptive
findings related to the applications of the Internet of Things (IoT) in indoor swimming pools in
Kerman Province. In the qualitative phase, 12 participants (7 men, 5 women) aged 23 to 57
years, with educational levels ranging from associate degree to doctorate, and occupations
including lifeguards, facility managers, pool managers, swimming coaches, and university
instructors (with 3 to 35 years of experience) were interviewed. In the quantitative phase, 25
experts (11 men, 44%; 14 women, 56%; 7 singles, 28%; 18 married, 72%) aged 25 to over 35
years, with qualifications from associate degree (4%) to doctorate (8%), and roles such as
lifeguards, pool managers, teachers, employees, and university instructors, were surveyed. Of
the 42 pools in Kerman, 45.24% are located in Kerman city and 54.76% in surrounding
counties. Respondents’ perspectives indicated that 24 participants considered IoT
implementation essential and a priority. Thematic analysis identified 133 initial codes, 41 sub-
themes, and 8 main themes: energy management, safety and security management, pool
hygiene, service management, marketing, human resource management, pool agility, and
customer relationship management. Using the Analytic Hierarchy Process (AHP) and Expert
Choice software, IoT applications were prioritized with a consistency ratio of 0.072. The final
ranking, in order of importance, is as follows: 1) Safety and Security Management (weight:
0.162), 2) Human Resource Management (0.151), 3) Pool Hygiene (0.144), 4) Energy
Management (0.133), 5) Service Management (0.122), 6) Marketing (0.112), 7) Customer
Relationship Management (0.099), and 8) Pool Agility (0.078).

Discussion

This study aimed to identify and prioritize the applications of the Internet of Things (IoT) in
indoor swimming pools in Kerman Province using a mixed-methods approach, resulting in the
identification of eight primary applications: safety and security management, human resource
management, pool hygiene, energy management, service management, marketing, customer
relationship management, and pool agility. Safety and security management, encompassing
sub-themes such as incident prevention, real-time monitoring, intelligent lighting adjustment,
and privacy protection, mitigates risks through accurate data and rapid response. Human
resource management enhances workforce efficiency through intelligent supervision, planning,
and organization. Pool hygiene ensures swimmer health by real-time monitoring of water
quality parameters (pH, chlorine, turbidity) and controlling infectious diseases. Energy
management reduces water and electricity consumption via smart control of facilities, saunas,
and jacuzzis, lowering costs and enhancing sustainability. Service management facilitates
operations through features like online payments and virtual training. Marketing improves
customer acquisition through online ticket sales and smart advertising. Customer relationship
management strengthens user loyalty by monitoring satisfaction and offering personalized
services. Pool agility enhances operational efficiency with rapid control and immediate support.
To optimize IoT implementation in indoor pools, it is recommended to prioritize the
deployment of smart systems for safety and security, such as incident detection sensors and
real-time monitoring, to reduce risks, followed by the development of water quality monitoring
and smart facility control systems to improve hygiene and energy efficiency.
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Conclusions

Training staff and managers on IoT technologies, establishing robust communication
infrastructures like 5G, and investing in digital marketing and customer relationship systems
are essential to enhance user attraction and satisfaction. Additionally, addressing privacy
concerns and implementation costs through legal frameworks and secure technologies is
critical to ensure the sustainability and efficiency of pool operations.

Funding

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

CRediT authorship contribution statement

All authors contributed equally to the conceptualization of the article and writing of the original
and subsequent drafts.

Conflict of interest
The authors declared no conflict of interest.
Ethical considerations

The authors avoided data fabrication, falsification, and plagiarism, and any form of
misconduct.

Acknowledgements

The authors would like to thank all participants of the present study



(YF<F) ) osleds ¥ 0398 (40019 9 leIL/ (5 59L5

V339 § wisAb! 6)3“‘5

¥eay-sarq o3 sl

LSS Ll

Journal Homepage: https:/its.qom.ac.ir

losS (bl ouuig) ww (S 5wl 30 sl S sl (S LS 935 (s 4y 9 (Wl

DAY o 5 s pool T ol g Julows! (5T (55 005 o kB B98N S5 e 5 g

<Ol (OIS o)l oK ((oB5y9 S e 09)5 ((oBiyg pole 5 (S i OIS (B9 Co e 8D Sereii)
m_karimi_1994@yahoo.com

kourosh3795@uk.ac.ir . )|yl «yleyS ¢ lo,S  yiml dupds olKuiily ¢ S > JUb) g ()59 Cope 05,5 ¢ i) ys pole 0SSl ¢ (B )ys o e dliwl Y

sharifian@uk.ac.ir .l pl ¢c)lo)S cylo,S yimly dupd olSiily ¢ 28 y> jlidy 5 (5559 oo 09,5 ¢ D)) pale 0aSUil ¢ ihfyg o o Dl .Y

bl ol e layS sl s SIS S o 5, 5 (s35s5 S 095 g e SIS (B S pte il Jghs akiasgs ¥

rahimi.amirhesam@uk.ac.ir

(XKWL

£

o ol

ol Ban b ol (gjludiodon g ol dee slp oyl b I slsl Juasl (oygld clusl o i) 18R
P Ll copnl o S olulis Gua b o pl Deb Biote glieder o 515 40 0,8 wald Sx
a5 plsl Gle S il ooy pus (sl el

SBan b g odalog= LS oy il oolitel L g (oS 5 (isS) el 3,859, b ol adllls 293y (9
ST L dslas @bl osdld (aeude Judou | (68000 b (S i 1 sl i plosl (g0,
) gLt 4 () U (BpdlglS (09 L g (oltils bl 5 gled o (slid Glaye 5l (lpe) (B 03
Jolss oS Ltk 15 28,5 &y90 MAXQDA 3l 5 5l oolital g 5835 L laosls o 45 (550
SoS b g sbady aitte (55 158 VO bawgs g AHP (295 duolis doliiunyy S8 | ori] et
L5 o VY ases Expert Choice l3sle 5

13 55,5 asedo |y gl )3 Ll il (gl ol S sk 5 Uy ol tazdly
(sl gy oo custel g ol oo 5145 le Coglgl o 4 408 o Coglgly gl (oS i
Lol (Sila G2l 5 s mda b b)) o e o)l alosd oo o655 e il calagy
po3) 5 et (5559 Sl il Ll g g yg0 e 28] )3 Ll iyl e (i il Lnadly 35 S Ao
S oo 35T 1y (6598 ol ool 4 o g e ol pde 42y

:lio g4

s dllie

1o axsy U

AR ASKI: PP P
VP07 16,5550 &0
VEoF/OIY e 2 pdy U
DR I

HEY IR
sl oyl
]

(il diadign
SleyS ol

okl iyl clan,lS oy ad) g alolid (VFoF) plas el arsy & s islond s olkiyd ss39y55 »Sirs ol sdige I3 ouyS 3linwl

AYASY-Y () Y s s kM) oppls ey bl W o sl
https://doi.org/10.22091/its.2025.13385.1019
@. BY NC By ©

o oRily il L« gl



https://its.qom.ac.ir/?lang=fa
https://its.qom.ac.ir/
https://journals.qom.ac.ir/
mailto:m_karimi_1994@yahoo.com
mailto:rahimi.amirhesam@uk.ac.ir
https://its.qom.ac.ir/article_3706.html?lang=fa
https://orcid.org/0009-0003-1165-9257
https://orcid.org/0000-0002-2721-7256
https://orcid.org/0000-0002-7921-7610
mailto:rahimi.amirhesam@uk.ac.ir
https://orcid.org/0000-0001-6250-0201

V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 VoA

Aolio
5 el ¢l 4 (10T) Ll o) i gyl VAR Jlo jd gl g8 bawgs Tl jd « clusl <6 iuh Mo
o ooly wilgn U Wb o Juog oyl ar (b3l (sl ygld g bayl3al oy o S 1 odlitnl b a8 (S5 58 cluisl 5 b olKtwd
Sl ansld ol 8L g \SuSK b e g 4 AleT o b olSiwd &S (gyb 4 g (oo sludil (gjlwdiodion
byl by (15555 5 (£))gldS curio (oDl adgr (gl o ciosigr sla Al Wile alise glo 0je> jd
Ll oyl ols egiio g 01 (cla 030> o olSiwd oyl oS o] .08 aieudon g yiinly |y b oludl (5055 Wl 0 g 3,0
S s Dbl Bua b el e i) z8lg 50 .08 o Wl @lio Co e o (S5 CutsS d9up0 5 b (6 )9lid duwgi )d ok it
059 > (F9tke D)8 sibme b b sl Jolai Juveud (i 9 Ciliie sl s g b olSod (g LS| a8yt
335 o sl (S5 p clusl o ol oS ¢ 56 ( Khahanfar & et al, 2024) col 03,8 jlus (o i caliso ¢la
ol Al ped iyl (lgie sl o il &S (gyeb ) el 15 puiin 5 padie Sl ol dnd > o] SU ol &
b5 ol b abaly 53 gy ol &S oly (6y0ld 5 S ebsl <oyl (Zamaninia & Zamaninia, 2025). cuwl
3 ot ool (598 Gl i @y laie dBMe g3 (9187 o )lg0m (] (65 Sz 5 rgld 43) gy 5395 (o Cumo
o2 oyl aSid bawgy Wl HLadl A Slalnl b cwl )3 a8 aies b Ll cpl i a5 dg (ol bo el jand )
Jlo ki )3 9 43,8 S (el madlie a5 conl and 1 L Lol po oy o] (sle b 5l Laseds ¢ sl Juase
oy oo opyuin. (Yazdeen & et al, 2023) col 03,5 1y ol )b 4 diauigr &Y g (6w So B, 45
U yiaS 3 cglite gl 0 1S5l b s g g, adlou] o 1S5 yol oo VL] ales I caliste (olayguiS 35 Jos 3 conl o
D559 059> » sludl iyl 8,85 @l 5l S 6,0l Ll ( Karimi Ghohrodi & et al, 2023). wlos)8 Sy
4 3l (o & A JI3)95 1 (st oBGle g B I (28559 (SLel (18559 dmg e 53 050l Bl oo (D559 SLel
Cuol L5 cdmol> 53 0uds 48,3 IS Clyond 4 do i b wdblad el 3 1) (10550 drwgd (gl ying g b ol awlio Oy
oSU 51 S (Mastour & et al, 2024). 154 s slo (5593555 1 65 oyt b 35 (5529 o5l e i b
wdye ez 4 o3l Sl g lacs sl jg) 1o 69l & e o S 53 LBl (oo LSl 0> cal )3 otee
SOl ) gl 5l (6)ua85 o el (gjlutiondon wilosd joome Sodon g 295 (slapiuns 4 5 oSl > 5 A5 00
(Ol lsh aon 325 b ol S o S5l Lol oy Sl 5 ama o GRIBI) (il cand e (2], oy ia 038
3 5 g 4k ya bl el il o] SBybs zlgel g laels S 13,5 1, of Blg o bl (aBTG g 5l 55 Slylas
Mo ol 58 Sy bl i S o3l (S5 4 g 4l Sby plenie kg gl 1,8 oy o Ssde 8 Ol e
4y (Reza Masouleh & Monfared, 2018). s, o )8 1 do)lon 3900 4 Jlo ;5 13, (pl S o Cawd
20 U 0jgp0l Dgus o yidin 59y dsjey by ystiwl | edlaiwl (gl pose Jlidiwl )l Slglyd Cuedl Ll gl il o el
L (555 42 Jlo 53 )Ly JBlis p3y0 diops ol p3ye il 3 gl (13509 slo b (5 e 51 (S S0 0l 558
@ oS ool plas g bles b 568 s 5, 555150 ,L3 o) yei8 55 (Ryan & et al, 2020). wisb o ks
5 al b Gl jlo dima— o cawd 5 Lyd g bayseiul 15 1) 398 ol SVho o 5l o b g L (e b o] pae e



AER) OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

2ol oy ¥ L.;).o; s ol 5l ey o LSt |y Solad gl pe g Spo Jole pogw o] 0 Syo 5 pils oy
Lgs b Gayé cnl Sl oolas andl 2)l jpds e 3 3258 (oxie g 03903 (35 U 4y Bl Qi @ (3258 45 > (0
3 b el )50 (Ghahreman tabrizi & et al, 2017). w1 odly cows jI 1) 395 ol ¢, (oo yois
)D:..wl 6‘.& Caomnid ).»L..: 9 S U"?) 4]0990: OO o..\.»);J (B o J....o Cawl g5 JJL‘? &S b)l.) 3929 04xd gy yaw L;Lm)ml
oS 3o 5l b 39 e oolil T JBIs slisgy sl 45T ola oY 5y piamw )3 03,5 Laliste ealgs el Ml o oS
ol Caodl Bl Jlus a8 cul Ol g JY el 3 el pae 350 51 o (Jo & et al, 2023). wib jsye
el el 3 aSay] e sl axsls (U US — Bes oS — res) o] bl Loolad 5 el 1 JolS 5 1yl oo o |»
Lausg 5 il Blad Of on Ll 51487 )90 5 9 35 (g0 35 O o Sy b yolar el &y (1,51 3955 31 e E5
ygas cle 4 s sla el (Ghahremantabrizi & et al, 2017). cas cogy b6 Ol 3 (che 505 waby
(Emami, M., cul JIS5 5 (2B« g yng s2lsS slo o jlom glyil Jisl can ommbio Layo canals Ciliseo ;L3I
o e §l S ol ol laseino § ol ced Has s sla sl Ol cuas& Sobhanardakani, 2020).
Jolse Ll sl yoianl ;'j L gy slo—gylow (wopg Eami 5l (635 ol (gl cunl ] 5L codl 5 bLES dlou] jo Jelge
J> oly 5l (S ams e ol albsgs ol (Firouzi & et al, 2019). 645 )58 <590 ygo 4 1L 15 (6low
oS ol 5ol (g5l diaidgn ol Slaslxe § 39 Cann ) bauso 15 Cangd (0392 Ay 4 (9580 ] S Sguo sl
(Simdes & et al, 2019). col )¢5 5 oYL coucal I

LS o Wl o el 3,Sdes 5 Copte il yd oS i (10T) clsl copil (6y9ls a5 3,8 laie b
st Sl b el g5l 690 00 dste 5 ol (e ool S S o S o el (6)eSS o @y sla iy
b yiel)ly 095 J3S 5 il Sl cJate lapium g b Kue I 6505000 b bl oyl it dipian b ledd
Sk g ol @Sl 5038 g Lol g0ty |y MSe &) 5 (bl 3ol ol 5l g 2jlee wal2 1) il
b5 (sl gyl 5 iadgn (gloyKous 1 o3lisol b slud] 6 ) gBly 13 amd o 8] amgi B sy |y Loyl lilas
itz o3 O (PHOT s 5 ol ol 5 S oo wal3 1) o sl Lyl 5,00 e g by oSl
SIS oD 3900 4 (flome e 2959 (aneds) (ol Gl g Slira )93 oy 5 S (e 9 plale )S) (63 5] B pan
9 WS (o Jelou 03)S Jlojl ol slopyisdy 4 1) Laosls b S A o0 S8 Cumjlame jl cbilis g ladija (dalS
laaSis g b ySues (L6598 dlal 13 40118 ol S o Jled 1) (Lobowd Do mabais ale) HI8395 lolidl b o3V (cla i
(ol ool 5 s I3 ol s (ol Sl 3 O G pne 2015) s flnsis o 20lS) (5oLl G)
(Hao & Dai, 2024). cul ,i8 50

o plosl aise; cpl )3 (ool likdiog .l 495 390 sl sldl €5 il g <oyl dgie w3l Wl 3 &S Sl o )

el 059> 45 &5 (V- A) Ronaghi & Hosseini 4 (Y- YY) Mahmoudifard & Hosseini claiss asle «ul
5yl (6 ygld a5 dg 03,5 by ] 5> aS 5,8 o Lal (Yo V) Namil Liagh 4 ol oo 35 (55y9 0595 > -l o plool
oS Gkl (s JLtd 5 B o wilo) S50 Sojelnnd oyl sllasd il Sl L (I0T) Ll
@S RFID (5)5l8 b (8555 @38 ob 00285 (sjlosinge 9 lapgaalinl 1> Custel 5 (6551 ot d9m0 (Sdedyy
A8 9 sl Cutel Chbbre Jolid (Lol sl il (Jb cnl b faiso o Wl (o559 e ot 3 1) Sldes
sbodly ypde sly (Foi> slaogz)l 39S 5 sl jhiwl (Vb claanje (e gbodly pogad o>
50 (Y-¥¥) Masrour & et al .S’ o aslge (0> @lgo b1y 5559 caaio 3 0T sl JolS 3855 a5 canl (3559



V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 AR

(bl Sloldl alas il Joloe atws & Jols bjyg oS lel Copie ;o Ll Coyisl drwgs p P50 Joloe 45" 00,8 by
2 bl ) ppien ASbie )lles slails g e ks ules (il (il sl
55 Sk sl )l dOT pyicly g (95g S 5 gwoolid 1) Sy sloyguies ple3l L (V- +) JiaNg.iile
B3 b (e (595 sae (S 2 4iald) Glilowr (8> sl yialil (2bdy 4 B s oy (LS @l 087 (b
i o L L (YY) Angdresey & et al uisen ol S5 &ygod K5 4 bosls il 5 AV

Los IS PH) OF cutsS (olo yzolyb (61505105 (olon yguaniaw a8 50l lis Ui (gl sl (glp [OT py it siouiion o)llas
Sl i i sl ol 5l eslaiwl b aiiS” Jlo )l (gl pyaily 4 (lalasd o jguods 1y aodly wiilgs o (cyaaS o
a3 o LS asdS lidsg )y b Jols O cudS Slis gwgie ) 780 cé (S guas uas aS) pile
03 (e ) yidr Ji Uiyg 035 ) 9 Cusl 0392 3 pete oMl )3 bl oyl (slady)lS p liios cpl bses oS
uJLa cu.;_é L;Leac;:{b?m J:Jb 4 ol po 042 LS)'SW""“&’ 9 u.,LL,s u.g.l)lf AP LS‘)-? IoT )l .\.ul}»@ &S cl.aso)‘9> L)"‘ L]
6 yiin) eopitmen Ablb o diej pl )0 Olidss ol pac saiad Ui fadge (pl WLldB)S L8 dn g Dyge yiaS ol g
ol g Sldas slaan i ials a5 ool W)l 1) LS LE ool g CooMw csldasd 5 diaddign (il b (gysld opl isy
Copde 4 5L g 29ySwe sla Sagll e 5l )l oges (i ySeiul 3 39350 NStk 4y dorgi b 4SS o S (6lb
ig Ladan (S alopus gl loinl) Bl g e slacuglsl lolid )5 Biod ol ©)gps Cansl ()95 <551 i
oy, 8 51 B colils pas b @ ol a8 S8 il 9 loyS 50 (0559 o Hll drwgs 4y Llgh o &S el
S e sionl i cpl & 2ljur 35U Cpiman g (ll 13 W (slo il (ogad 41 g ()9 Sl 0o 5 sl o)
kol Jlgw 1 )8 (oo Lo Sl Jgo Cupte ()9 032 9 S35 Cupte ()l sl anje JialS ol bl cullagy
b 5,8 L)"‘ AR S8l plss” OLo)f Ol:"‘"] 035 g2 yav sl el ys slsl e gl $yokd sl )5 &S ol ol oo

il (oo W5

e I TY)

U959 yol Cmanaskie g (BB B 1S oyl lpde Jolis (gyle] axely (a8 (iso j0 2yl 4l (63,8 ldllas
S ylie Dg wyiwd g sl 5ol 3,8 il g ye 059y cdlad ] Gl jle 45 K3gr leyS il j> s
Ao &y (s B B g5 00 &0 g Jloinl i SMelS g 2iedan gy Gosbo 51 45 aings 5 VY i (ol S
(15 ploxil 505 anlas ¥ plinebl (gl (Jg 2dd ASST (s> 03> cdnbian Ve pldl I g &5 g0 (s ) ()5 gL
3, (SLassT umle dieidlodes anbas .cuolosds odlitw] (Aieid by do) anlas | odld (g yglaen yolaie 4 .b50d Lol
baslas cpl ;30,5 o )8 edlatwl 5y90 wasd (sloo 1550l o o i)l yudas ] oduomy sl W86 &S Slegbge sl g

iyl odlizal (ely (@ p)lS a5 Jlge b ol S (B85 anlae sl el Cipl potde e 5 S o
ooled g (gyeas sl yog) glsil | enge slacudgasme 4 dagi b T3yl deng (Lo, il odudisy puo (sl il jd sl
@l ol )3 0uiS Job 488> ¥e 29> baugio b 4 aslas pbdl (o ad eoliul baslas pbdl gl (oo
H5AS o3lel g (gjlwonly ol 5l dw (A5 43,5 anlae Lus ojlel (BN gbanlas | Guivs o) ,0) Wb baps baslas

Pl > 53 & S ol A odliial (Siles) (ygevie Jelod g, 5l (S LiS 3 Wosly Jlow g 4o (gl
b otz Baslas o e b had e 4 2)5 laze )0 raslas Ggo asbl )3 5 A s biaslas 4l aslas

ol ylbows sl (gimy dlisyo .05 bl 05 VO Lzl 4 a8 0 gl o 51 s gladS 5 oy (ke Lawss



" OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

NS isa el 5l Bum &ly 5 092 Lol Sl ook Glise el sl gl S 3 0lsl 3 b o lalias Sl onliial
gl GBS (135 CSye g s b ()5S Sl s pe pl 3l by sl Y 5he JB 3 gl Sl 6 VL a4 g
23b5 by CutS g <) Sl am Jiagh I e cul 53 Lales (8515 saly dlgie S B > Sie 5 alie SlalS
Olizebl S’ (sl g 990 QL] )5 C85 o anlas Jly) Sl lisebl g ad (Lol Sl S5 ITY geome 53 b 03l
b5 €8> baslas Llod g baslas il ooy g baud Vg (3905 grkas 090 Vg ()b Jolye 55 slel 5l
a15,5 plosl slacs IS8 e 2l amslome g, b odlitel cigesl b (bl dnlas bl auslbre gy g 285 @50
5 SLal (Bolad job 4 anlas dw wud pbxl laaslas (o jl &5 cul Gy pb Sloj dlols 9 > Bie by
R0 (lgy (s S oAb patilo SN Gl g 3id (IS SKimgy Lawwgi g, Ve Sloj Alold 33l 93 plS e
pin J g lizolo] bl s iuinh s ppivolazel yyome yla oboly 45 45 odlitel (VARE) 5IS2) 5 LS oyl oy S|
sl et e 31 555 931 Jold o iadan &g 4y 05 (b gy gy Al b sy el Jle (285 plox
adllas (b (o55)9 panastie 93 g sl Coyial (6yglis Ld (135)9 0jg> 53 & (B (I 3 93 (oS (bl odndy
ploml (ol IS5 glpuinl g naslas cB5 L bl 4 (3l e clisie (ol | ggdge dindey pine glie (o) 9
Gk 3l 36 s pdJUsl A plosl (imgg Glje Cud g ()0l (gilodiine 5k I 50 pdyplizebl Cobl i
IR S L 15T gl 3 Mabin 30 & g ojs> paaiie b o & Ling, slaasl Jl ) sl
loypinl Copte a0 g bl b (Wld)lS S plagh £9dse L badye slaojox )3 paastie Sdagh g3 i el
et b g spdinl g 88 el by slalase )3 bl eyl ()8 5 (5 3lel ) allas 38 o condsy
b e Sl rizren A8 plonil (Lol 63 5 (08 sl o adgl ualio gl Sl (g HSAS 050 Jiag plsl e

il 5 b 4 U ot b ol LS (egd9e (1950 b jl sy A58

Do o ol Ao Sy 4 g Sl pusio U yao o L Co s

W5 535" o Bly Gliwe et P LB o ) Josa

K Pe Po ¥ 1508 ¥ lSss Y 508 ) 5SS aslao Gy,

A <YA < IYO st Cude Cude Cudo pow \

< IVA Ivs Vo ORI ¥

%
¥
5
%

- IVY - Iv¥ IV s s =S Coo Sy Y

sl MAXQDA I3l 5 o o 5,525 5 (Slad) cipmnio elod  aosls o 5 4025 (sl 3 5 i

ol Cpmaascia g BB 8 S o sl lpte Jols (olal (camals ol oS JiSu olen 45 Guing ped Lisu ,

bl Jedin (¢ pSdiges ig) 4 AHP Jlow clp o808 185 Y0 adllas 390 (saiges 15392 yloyS bl p3 L 59
Lyl (B o g il bl ol g Wb (459 byl Cu e 0jg )0 aS A Slawastio 5 5 s 01,80 pl L0
425 e paass Jold )35 Y0 (pl Ll (sl jline il andly 50 <8 5lie gl Jolos (295 dmalie )3 Ayt



V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 Y

3350 3 sl 0391 e Sla@lEasd ) el 5 8 Lo (gl 05555 s, (sMholgs g ousyiord ¢ gy 5 Llas
Cygo (pdy g 00 gl el S 550 gla odly jlaS agy (glaidlu Bavte dolidus yy (oS Lisu ) Buiicd Ab),8 ) solatwl
B 5 25 dumlio Yl ol 45 6,5 15 ables gime (glaolitusy ol (slive o ]Sl panlio 5 lyas 45
ot g ailye ke oo SuiS5 B 3 sl & als of 5 4wl e (AHP) Lilpe dluk oo (S
CBg (pimen N JroSS lxudgr s8] I g g B8xe y9d L d)lge Sl slo)ly 3 1V 35 00 (Sl (295 Olaslia
@ ol zylae Y lgw Wb deliiiwy (alsy (YL (gly b 00l )8 dolidinyy JuoST cpn Baiad by jlas! 8K
sl 1 o 5 plad 4555 B 3,5 8 555k 5 (Hbbis) 2150 oS 5 5 (e g gy sl
dolidan yy (bl 2)9053 i8S )18 Sdome (w2 3)90 dslidus pp SV lguw g (1398 03)5] Cd &y el a5 390 oS al
2 lse b sl pasetio o] IS Cszlez 52, (b el (e b il SS5 )5 aolitsy (g €S L
ol bl sl o ol b oo ol aoliunyy o7 ol o] 5l 350 o] i (9935 b dolioyy 3L
ool Cawd 4 dlael @il +/Y 5 268 )lEe ()5l (asls &S Syge p b edlitwl o) Bl jadls pb 4 asls
doliduwy I ookl b “_,;;S als o )3 el Cawd s o[ VY dae (5Ll (asls e 3uios opl ) g0 amlgs dliwl
N3l p 5 oslizal U ise oyl cslaodl g 5 caag, Jgl dlye , &S ok glyial Jelse AP g5 sdumslio

28,5 )15 o g 4355 5,90 VY aseus Expert Choice

o sl
Amd oo LS (oS g (&S olpe 3 1) Gimgh sla diged (LD Cumer S hg A 9 93 B)lad Jgli>

S A o 50 B (W diged (B Curos s Sy oy Y Jgaa

i el Jid e o Camir edpdaslasgles
S

Juor e o ol 358 v " PI )
Jo Elgols Jtno il v 3y P2 \
Juwv o oo ol 35 A OJ P3 v
Jus A gl Jona ol 353 Y. 3y P4 ¥
Juoe Bt clos ol 358 i o Ps >
J W Gt b ol (38 Yy O P6 7
Ja Capria ol 355 i o3 P7 v
Jl VY oluisly Ly yde 858> Yo 30 P8 A
JL W shyly Ul e $ S ¥ 2y P9 N
[ RY obylg g s oy PS> ¥V 0 P10 AN
Jls ¥ Co e ol (398 N 350 P11 AN

Jlo Yo oy b il ov OJ P12 w




Yy OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

05 550 9040 485 Y olisd pl 5l a0e (3 VY B Nes anlas sl a5 b L 45 dls e )0 30 Loy gl
o (ol alles O 5,8 4 5 puane g dls YT 0,8 1y 5 len oS Cawl Jlw OV B YY o B asdanbas  bw 0390w (Aiuud
ol 31 Jelito ol 555 5 ¥ 5 (il 355 b 555 D il b 15 ¥ cplisd (555 S pao b 45 ) Jolis Dlpuass
e (5 V) oSl poyde 5 (55 V) sl 5 b o 8 ¥) Coppio {8 V) Slaald Jiaun 435 0) 328 0l
st 5 4025 o YL oy Sl S & Loy 4l (S 45 535y el it Jlo YO B JLo ¥ 51 35 i sl
Casl 425 Jo YO b 38 Slog S 4 bgypo abil

o5 Ao ye 13 Lhagh (Sb diged (SBU Cures b (g dmegs T Jge

Jis CWwass o I Sy Comis Slaxs
Ld (e 5 Gaf b oS 5 Jlo YO
(% 5¥%) 15 ol 35 (%) ;8
(AYA) 55 Y 50
Sl e (%) 5\ Jlo Y5x- 5yo
(Ayy) ¥ () a5 JERAN
" (% ¥¥)
elxe o Jlo ¥1-¥a
Vo) w0
(LA) Y ) ” ARG o
: 5
B9
o S b s A ake
(YZ) .
(LA &Y BN & WY o ¥ § sy o5
A .
( (4 Y¥) - \(‘; )
olisly Ly yde Y 655 ’
(L A) oY (£ A) 5o

D)5 53 i (o (A0F) 455 V¥ g 350 (AFF) 05 V) cumin Has 5l a8 ol lis (oS Ao po pd Guiod ooy pols
25V @Mauass Has 51l e Jlo YO YL (ZYF) 858 9 JUo YO B YY oo (AY) 48 % (Jlo Yo B YS 0 (VFZ)
38l ol Jelie )15 (6583 (ZA) 45 Y g Gl 598 (AFA) 185 VW il (AV+) 185 0 plood 398 Sye sl (F/)
oge (ZA) 585 Y g 3i0)S (EA) 55 VY ol (ZA) 585 ¥ ¢Sl pite (ZVY) 15 ¥ il oye g 3,6 Sl (AF) ,a5 ) Jolis
ol 03l ¥ a5 lo,S bl (la sl Slgl &5 4 boye Buogi gl 4Bl . cwl oSih

OlosS ol (s Sl Jlgly8 . F Jgua

Percentage of Frequency | glgl b a0 > Frequency | sl 4 Range [53935w
¥o/ve \a oo s
o¥/vE vy o )l e

Veolo Yy Js




V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 ¥

Josa sl (ol ol o )l oS (il oanigy juw (sl il (Slgl3 @5 4 bguye (slaaidly ise pl
YY g ooy o pd &8lg (doyd FO/IVY) 5y90 VA slawi (il &8 wil o Lo S bl o )0 cianl FY Dgavg oz Lis ¥
St lo)S bl (gla by jd &Blg (1o )3 OF/VE) 350

Cul 0 gylae by sl )3 Ll ol @938 5 Coenl | GBamIGl o5 4 by oy cladbl fuinen
03> LS B Jgdo 53 a8 205wy B aadzwl calis paw oad ooy (gl Fuwl Slgld e (cwyp bodd aw oS

wl R
andllae 3 )90 (Lol iged (5,58 CYlad b (a5 Y lguw Slglyd 2595 -0 Jga
Mol§ e ) " Yol§ Ji .
3 (&R}
e ol & g0 » )

SIS oy sba Caglol jo Wb Lusl co gl ()5 iuS 5 drwg
P9 9 pogad pik

31 ealawl (Jg caw¥l Ll o gl 5l oslawl sl diy 3o as 31
ol p3Y o Sl 3

sbo el j Ll coyl )l eoliil 4 (il e oBad
L (] 029y yo0

Lol 29 (o0 )5 10 Ce a9 o el sl o] as 31

s oyl 1 oolazul 4 pols

soyad (i S wlopw o Coglgl )3 1l Ledl i il (5208 g dsg Jol Jlgw 4 Gy 13 VL Joior 4 a5 b
p5> Jlgm 4 gooly 1 wimen vy 38lse o] b g Al e a5 350l &y Capmd (SN Gy (poled €Sl (9o
385 G5 5l e €l p3Y sl (5 1 5l eslatul Jg cal YU Lil co il oolisl claaija 4 5D oSl 5 e
Ll o il 51 onlatl 4 (g5L5 y0 oBd I pgws Jlguwr 4 gl j3 39 38lge ) b g aiisly e Yl B aims gl alo
5D p)leer Jlgw 4 Gewly )3 20390 Wlbo 3)90 (o s (S a3 Gy 51 )85 VY s ol ol ooy poo (sl 5l 5
Wi Tl B wm gusly 155 )8 €t o] 51 o3lit] 4y pils Lol 395 o baylS 55 e pus 5 gt sl Ll iy
S8 edlatwl W el jd Ll co gl 1ol Lled 9 Log

o gl Bl £ 55 g ol ol copplie .5 Jgua

& o5 L o5
adl publia S@ SB
9l o . |
L e
G j bayme I cboles
) . _ buote (wgd
bl p e O)lai b litle )3 5yl Bpae gl Lo o
o
n
8595 9 bgm J S g
GV PH 5 959l S )50 5l yailiasl prdas Lo ) )
&3 Maddgn

A s S gl i




AR OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

O s alals 5 Ol ggo 4y 3235 o ylid JS055 a5 5 (0,5 3005

G g lio 5l ol

. ﬁAﬁSU
G aloyw g gl aia Clylasl 3 Hen by .
o Coppde
sl (6590 51 Ay ool
e 5 1 ol § 6,551
olali | jials o love s jials S
gl 9 Gl R 3 Sy

el 03 blydl 3y08 il (6 S sl Bty el

o8l s ) 655l

Siabgn By slibsl s

. e ) Sogile
Obexie by s (68 STyl .
L o]
oo 4 S8 gl conlio yg5 pulats
Jrsyy oo 3,Shos Cono 3l sl
sl Sl 3 Slos Cono I Lkl
olKnd slosel ity Slaze]
Cudg>ge dlassl o
o315 slazel ol g (]
65555 L Lgw jo o> s
. sl cddlye
G b s3le (ol b5 S
pylia
Ohedles g jlew o131 51 cdlye
oMb S b ablie g Ll eyl e
5339 g g ol 5l eslasl g
Olpd slade (3,5 jaseie oyt
Brae IS g Wi e (3,5 pasiae
. Co pdo
295 oly 31 a8l s
Cagh
GBIl 31 0aiS ool 58l Cogm oy Kl
P9 Cagglo) );\J.Sl:.wl Ql)'fo C)ﬁ“’t
7 blys s el
i Ol caslin (slos b o I
Cwdd (So5b s Sl

ol bae (slon conlio (glod




V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905

V¢

3y uJ sl Ao g Cumdg dgube

Sl 3959 loj 3 331 (58,5 Gsgd 5l bl

A o ol b gdes Sl el

drwg
8l poges uilige JpiS s Sl
o BLbl g il S wiedgn ol
el J315 331 08 S e 5 0oy Candy (sl i 555 o
odléiwl cooduw
33 sl S Sl oMl 0355 3l L5
2309 3o o
byl s diadbgn
ol Sogl dBge 4 pails sublige
o oo @b 5 65 lise o2
Obde )3 4 Sl jl o5 b ablée
L Sload ookl gy b yzde 30l olia

Ol 93 i el pae g o dloul Sladsd ) eslil 4 (¢ ke Colin

> Kiadon (slb oged (55 IS 4 poP S e 4 iy 2T

ol & (¢ yidio
Glodd I iy

2955 loj S5 ol diadgn (slojgutas

ed 0L gl Sy e s 5 (0) i

plie 5355 (3)5 Al

Sl slas ials

293 oy 3l (obigel sl 4ol (s 1)

bl Ngy xS

whigel glo adly Cdydy i 5l L))

193 0l 31 by celo aolyy (&)

Sloyd X9y 6y 9 S

Ohles bulpd oMl ()35 51,23

Sy loss &) Jsb 1> lilews Cumdg b)) S

Co pde
Sl
Copde
Sloss
3
3
Sloss

y9 oly 3 Sleyd

S90S 0)95 (T J S




ARNY% OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

b 2o 9 o (ot (MU S8

$5552 9 Ugm Comdg J S

Sl g (28 5 Glosd (lo (595 3 Shos J 1S

02y J S

Cool>

29 Oli B 2gy9 dad 5l (5505 40l

oy g 2 igal 3l pel sl asly )l g s ilisee (sl 09,5 4y 31,3 (G4 ands

NITERY
ol

293 oy 5l JyuS b sl s

3 e wdle J 8

el
OL?..\L.'S oalawl

S5 Cany bl 5 4325 5 K15 lalaod A Lo

Solsl bl b 5o S50 gl L)

J& 5 Joo
Oli).;;f odlaiuwl

Oyl g ol Cawg | puolS b g dawgs Sl (60 Cllas]

o ool 3ellas (gl oyl coslol amnlpo b g 1S (ol aibols 1 oslisl

Ll 6] loles by 85k SalS g Sialon «o 58l (sloailols sas5

Gllasil

Suba Gy

culld G b g Jove )3 ()92 9 W) Ghjlop p (e cly

Sloyd Lz sbjgel chlizee Slas (gl T el sl o Sl gk
5 Madigh (bl dluwg 4 231 3,5 1y P
Siodigh 5 9 o OlSel 5 loss oS eolizal SeML] e oS oolit
Sy sl slolis e (ol
G5 cwd

Lol (g pdy JiS oo oy

0l &)l lodd 4535 b bt Cuoyd

Pl & bgrje OV guazme (39,8 9 S e

ol e & i 5 )

&l aSub 9,3 2Ll

Ol 4 Jluy Sladd 0956 (65 (2950l (s pdy Clgiune

oo b)lib
Sloss

sl

byl g by 2y (By2e

b o 40,85k s &l 5 o e s3 25

G i b cslite s

b 5] & Ciliseo (glb Coagd b cilises (lo S, )

cilise sl (Sho b lioee b Cuand 4 13l g0y pands

S s
b

ey bawgd 3)8 Ol J S




V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 VA

S gt 2 U5 Jote ol

9 U)ua.)
Mgaio g ollss > célas o)l Gy b))

PR W
Sl 9 (38 gy 593 ol jl S
Kosigr (sl 00> xol> iuusmw
LAL" dl.m u[:f uL.u> ‘_9-333 X Co pdo
9y Masdgn
e )8 dj0m3 5 o> je S STy (938 sl dasiiio g bayiall Sl
. . . TRl
&S lsl g cujgele (wad o Cuslgd ) - )
Sl g5
il g 6y (ISl
3y Aol
S8l ey SSinlan slgl 5 cigllg osusds Sl SRR
EW V1Y
5105 pas g b colled g b sl yy bl ulas
Olpde (b SleMbl 390eS oy
Slolw

GBS il z9)5 9 99y5 J S Ol g jpa> Koy S

L PR
0 yo> ua...’o:.u
oS Gl 935 b 5 Coly g yim o by Sk L Slosd )] ISl 13 g
S50 SISl 51 Cgllas 3litl (sl (5000 355 Canis &)
e ygax pie o ) Sluwali (i 8
Olexie g 3 Sles (5 dlaxd ]S Sl & S
o 3 045 3Ll (5 sl el @ g @Bge 4 e
, . . Sk
B3l jop plm 53 593 ol Jl 5 whsw Jog 9 b (Sl o sl
b als Mo >
. o es
b e HAgs oo
JEa55 IS
Ll g (835290 o g Sx) ISl
Ol yide clbolis] 5 claloiiyg (wyp
I3
Gl dhad g A H5ige olud Glb plugs gy 501 4 g glad
wia b oled ¢ @)l gl yuie Vg o)l e
ke STzl 1 5 51 st
M g0 b ans Kl Syl bl -

Syuie b bl
osign &S 51 o ygo 4y Cudy &)1 418G

olbyide cald) pae b ol ljee iomi (sl (ale 4eby




e OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

LIS 4 (Shw)y diadsr dilols 439

5 S
. P SRR . Codd Sluds
Obyide bawg ol (S5 ol pae e o)y s
o il (gl Alisd Sl 5 o il ol 5 £5y5 sl iglos
Pl (391 s 9 jl 958 cel Sl Sy e o
Sloss
o 5 Slols loy Loipal 5l el 3l 55 o &) Caslss glil b ymo
Obyie dlie BMe g b (Shy lolis
(S sd
oo (sjlubi B
Ol e
o o & Sloss &l 5 oy ol it slolid
L o s S e
o pde
b dbgy gren (ol (sl Lad g o aslyy o e
: L 5,5

L ol Cy pie 5 drwgs

Gl 4s] 35 pogo WY 3l S (oIS als yo 55 ladnlins ded oo 1 ol | o 183 o oLt 5 sl gl
A L8 gla o3 (IS8 A ye )3 g D lolid loyS 1o odadiy g (gl Sl > Ll iyl slas )8
Co o) Jolds (ol (5 A (258 (slad bl plomil s 03,5 S5 (2,8 05 ¥ 0 Ll pedlie lixe <ol 8 (4285
Co e o el (SGle Sl 5958 — (s e 2blik closd Cy pte b Sl Cubligy ol 5 (el Sy pte 55 5]
A3 oo LS 1) Badiod slaanlas (4)l80S I Jols mls & Jgio0,5 S5 (g e L b3

Pl 4ygy b ool (oo aludes Julod) 0)lime diz (6 S ol (ST 1Ll 6l W3 ) (ainca gl sl
Sl sl 039 ol sl (et ls i dsls g (lye dudis B3 95 wll p AP ponie Golul p adss oyl
2Bl sl g (5 il jloslinl § 48)S &0 ke Slidod g (gie j9y0 4 4295 b (olpe duddes £8 55 (g5
dlsyo ol Jols 45335 (Shb b (510 dluds el €853 il ol b )8 suucagyl g (lolid pslaie &
doslomo 5 ol 3390 138l 31 o3litl b (ol (Sl asLi ) Suyn (o (339 et ol sAB s 5o 3,15 A
ol 0133,5 B,V Jgdo 3 o ol &5 cé )5 )

Lol 80 (295 ©lang o (Lowitid) 2 BalS et 5ilo Y Jg>

g, 37) A \4 5 I \i Y Y ) Jole
ol oo
\ \EY V/IYY AYY AYY sIf- AN A\ ¥y \ |
Coel g
S pde
Y AT AT y/ry v/vy a/+¥ sIvs v/ay \
Sl g9
Cublags
Y </\¥¥ ¥/5Y £ £ AN ¥ Y/AY \
sl
Co e
¥ Yy YIYO Y/ss Y/ss YV \




V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 AR

g yido

5 Y B/¥¥ YIvE YIvE \
Sloss

3 Y ¥y A¥Y \ St

Co plo
v R ¥/5) \ o

Syuia b b3
A <I-YA \ PENIRIN
VY (<) Jgsb s k) oS3l £

e 0jg b el g el Cape S8 a5 aad e i ) ol (o) (59 eadanilne Y Jgde oo gl
s Oy b Pl Culige 318 9 pgd 45 53 (VO] (s g b Sl 59y Capde 38 gl 45y )3 (1VFY)
(+IVVY) o 35 b lodd o e 550, ep o 4y 3 (/W) Lomd 55 b (8559 oo 550)8 cpouws a5y y> (+/VFY)
2 (1A% oad jg b gyiio b L)l o e 3,08 quid (6 4 53 (/WY (o (g b 2llil 20) cuomy 455 55
W55l )18 Comnl @i a5y 53 (4o VA) (g (159 b el (Sl 38 g i 4

S5 AR g e

Lg oS S uLo)f ul.a.u)‘ b..\.a.wa.) g LSLQ)DLM»] » :L.wl A.,u).u.,l LSLQJ)")K S M) 9 L;»L»Lw ‘).a.olb- U’“"bﬁ)" )‘ RV
O e B8535 9 S Celleb oS bl Sl plulid )8 A &S s )3 3aiod gl bl 0 plodl aisesl b,
P Sl Wl sl S Ml 5 (03509 sl e (o 5 255 9y )l el pladl (s g Cdl Sy el
Pl 2,8 Gyl g Jelge ol sl lad Jelge 5| ¢ pKii covw > (Masrour & et al, 2024). ol cocnl
b oy g b anje Gial cage ol (o jlad 4]y GhISS; ) cutel & 505 Jole o 5 Su3d g Cubling dige
sl 1S B g oy (JSitio () Bjyg Jrlwg g UGl clunwl JolS el 5 ol el 45 b pdy b 0 salgs
(Bashkaran & >, Gy gusl o5 &1y ks Jolss ol o (ilate 5 goomo sl i o b S5 0 g
et al, 2023).

Sl o 3 |y Gl (il 405 ) g Cusl 4B 15 ((IVPY) (5 b gl as) 3 (08 S 53 30 @l
298 (s Jol 423 )3 933)5 Bslane il g (eul oo dghe 4y dagi p il Wb )8 Con p3 )l bl e ]
copte Silva & et al (2014) Lings guls 540 48,5 I8 4 s el ol g oul Lol pid dgut (6l el 6 i)
Khodabandeh _iags zls 8k jl gl 03,5 7 ylao (g5lodioidon slp doul cou )0 pge Jolss 51 (S 1) ool
ol Cilies sl oai 108 3uios )3 Ylain] .ol 03903 B yme piin 4y 3 |y el o pie Jole& Vahdat (2019)
b adlge pl e )0 Cuol 039 Lo Jlas do Jolge 51 (SO s oul o oS canl b > ol g 48,3 )8 sal ag) 0)g0
eyt dlaze] (ySlel Ky ygisle «nlBlis] 5 colgs 51 (6 S z ol a5 5> dcgorme 5 & IS ddlge cpl a8 5,8 s b5
S elos! w).u.»\ d”té )'| oalatwl Lo ) wmlf |) $> s w—l )'1 d)l,g)‘ Lo yd Q[nél)bl O cowlio &5‘9
9 59y Job 3 el ye lime &5 bl jl il e casal Pl jlaw Bud db 4 Sy, S8 g Sle, e
Pl ] Kader J5S g wabais dond )3 3)b 52,8 Ol g el 3 i 5l g Conl Sglite Gilises Jgad )3 wincen



AAS OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

0555 0 5 peud 1 (6,590 Cpediee Cpisred bl (gilwdiedien pl (gly by Slg e sluidl Co sl g Cunl Cocnl
o p 1y ool e G bl e i) oS w8 e olos Borgia (2014) w1 3405 o)Ll ios) e @ elosl e i)
- vermesan .S o opeuss |y dlasiel 5 o))l cogad s wlesd gl odly (Ko LSS wogn i (bl el
03,5 pladl ol i il (g lore (b 4 a8 Sl Mol o wdbsl 43S e lo 95 Limgs & et al(2022)
ly s g el liugss b )] ioman .l 03,5 B yme elidl 6 i) pao sla il 51 (SO ) el cubls canl
& Ll oyl 0jes pbivee a5 3l pl il LS H5She sl Lime AlS o (SByme sl con] sl 58l (S

B caenl ol gl g asly dngi 0jen ol 3 ed o

Col 485 pb Slasl (98 = e D)8 (nl o8 Censledl ol 5l (6503 0,08 Sl pols iaggy sla adly
e 1 (1N0Y) 0ig b pod 45 adlge () wimen Bl (o Sl glie 0jg 13 Cupie ofly ul I Bie jslaie
2 bl co ol oy )8y jo 1y (o0l Cusal 15 Aot cpl aS oyls cpl 5l L 48T g0 S bl ol (gl )8
5 Medgr (Si) delyp (Sluil gy dadgr Colia (Sluil oy o))l 9 e aie; ) Mg (oo g 31> Ln Sl
Sopp byl 9 )l Cupde Jold dgie (sl dcgecme pj bl atdly 38 bl 59y Sedgr (plejl
A gy Junss bl i i) ol (Slusl (6935 Niabgn  pulejlo cdiosior (1) doliy ¢ Sl (g5 Kadign Culin (Sl
3l paie &S sl mlie cusls walg (6305 Hls 1l alojle g g ol (35S b )3 g 4 oS Canl i)
Co oy sldl ol 3,8 4 5 (6,503 e (8,8 waled 18 (6y5l8 ) il cov K wien bbb
S5 a8 a8 e plo a5 58 6,lsl Strohmeier (2020) suiss @ olg oo o dlos 5l 0l atily asg Slusl (9,0
. Ameri & Anvari sgs o (45 Sonp oan] p Jlas) cdpin O laie a4 Slasl (698 Co e 4 el sy
&S 0 e by Sl b Copie Chpin D pe 6ygkd plgie @ ebisl col byee esAliabad (2022)

ol Mohammadi & et al (2020) ola abl aiil o 5 ot colre g o il 05,5 5 ) Lol (S oy
2 oleMbl cuas by pxe 5 Cute /WL 5 Sl @mlie CleMbl cuas p sbsl co il (gilwosls Hbo bxe g Cute ).ub odimd

. Gl

il Cbling lgie Cod odbn pw (gl il 3 sl ool (g )8 5 S0s (S ey lis iaeh (ol assly

@ 30 dsie pl )b cpl 5l Glis &S ] 03905 S sl ool (sld I8y )3 1y (fIVFYF) (5 b pow 45, oS Cusl
Soubo 3 Wlgi o slodl oyl &S Syl e Yol ol sbudl o gl (gba )l o 50 (0L Caodl gyl s
auily W ol adbligg bl yd Madgn (6080 5 BALS odlitul Cwodlw ot ¢ g Culling drawed ¢ SO d Lol
sy e 4 Wb sl sl @S 38 plgie Wb adlge ol (e )3 8L 45, Cpl e Gln wree Jolos Sl Bl (oo L
(Emami, M., ol LISl 5 26 e wsps stlsSh slo o jlons gloil JUin] can oomlio bagmo canoly cilisio L
s Cuonl Bla Sl oM Lais Ls (ol sl jl eslitwl ¢ gyl oy & Sobhanardakani, 2020).
NS dlS o8> i ilon S xS et 9 (S LD (1 Sl 2 9 90 a3 (3)lge (08 LS &S T
(S ol b ablie (glp (B cdale )3 15508 olowd oS 5 339 pae 9 398 oo ld ySuiwl Ol (Sogll cuw Ll
s slo gl (lyy (dlie sbjlme ogas ool )3 2908 dalgd oal)d bn sl 3 1) Sede lo (s)low gond dine;
PH l5se JyiS sl (6950 s y0l oM g cuiligs caa W (sl sl jo ilag slad lisbul cole jal, 2024).



V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 \YY

ol b sl iy 5 olpdo o)lgen o cosl alo e I (S slaoee )3 3250 HIS 5 5 Sl Ol 3 g200 IS
oo 5l cblas (gl Ol 1339390 IS s PH  ls0 polie g g0 J S ainej p sl o i) >y 4 diids algo
bty sl ) e Glo g bl Syl ()8 cla alip )l (90 A8 Gy 5 pliomte s olS U
o8l sl e sl o b Cslos iy o )] (Bl bl diedgn (68 g (egee Culline wsie Cuadles
S5%3 OlSdmggy s S92 (ol jeyw 4 Jlojlg (23 IS bl L byl plo g s 5lad b 8 by S
: Karimi Ghohrodi & et al (2023) Jlo Jlgic 0 551 03y plosl  Sliios elil o ol iblage 35,8 o 13 5
NS sl sl cilanl o 5] g Jgl Lol pguiS oMl o> 55 eluiil 6l cyol dmogs (63l 2o oy oitand
- Ronaghi wily o « S sl <oyl b e dijm oy Cule oiny oM il ity b slsl sloo el
3 Sabd ol i 4 Bl s Ll co il (60l o5 50 oyl 48 S L& Hosseini (2018)

el sla)ldy oyl g JpuS @ wly (oo Ll ol )3 ()1 ailojus dmy Cuglgl )3 9 bl i8ly 13l e o
dl.o)b 0j9> O‘):’.M 9 Ol)‘}i;;»l,,» 4 Ll w).w] Sloss CA‘;'9J9] )’l u’.mlfi 9 u.:l.wt.w (e Y Wy d)l?. Olfbsf 9 Ol)l.o.,,g

)5 o 0 1y (fAYY) 5 b poles asy a8 Cunl b il )0 (65,50 Co e sladl o) gl 5 )8 51 Sy (S
o 5 Vi) el ] 26 5) pre 63818 5 S oBrs sl il )3 65l e Sgad e el iyt
apsp il 4 e g 3l 9395 (oo ke e il 9 G el Brae 3 > Abjo sl g Sl Sldl iyl oS
s dloyw 150 0Ll sladiaja g (65531 VL Cuosd jopel sl 413505 0 (2 VL Sl el dalgs o sbml o
o ol atly ol 1y bayglS oSud Bk 1 sl ar el g3l 5, 5l g @l S ek ag) (2 45y 9 Bk S
h @bl (egas olh) (ial3dl g Mg cladije (ialS rimes 5 (55l s 1 9 ) (2 Span x5l
o el > I (Tbekwe & et al, 2024). 550 ;5 Ll dls po 4 (6559 B pas Cu o g il diuge olgie cov
o (lsp 4 Ol | alomle « Bkl Lo 5 Ol Sl idinds By 51 BNl 1l s)lie &S00k o Opp0 B3k aiz 5 L
dos 53 dpdy (o0 Do Sl s Sl Ol s s 4 o8 GBI 5 5l gla o)l0 4 Ol clan 3 b 51 BN
5l G 1 fise Lalse ool 30 oo oy i o] blie 1> Y] s 51 48 sl (s 45y 1 5l B
o gles 5l s (o (slod olge 5,38 o b 5ol e 5l ol s e 2 45 it lolge L ezl 3
Sl ke duwlxo )3 3)lg0 cpl dod & s Jlo lgn Cogly Gline g Ol o 59y 2 lgn b ey e 5l
il gjlwiiesgn (Kazemi Fard & et al, 2024).  wiws 55 quiiuns b b pabians yobo @0 sl (5 (65 5]
dige ) ol Brme ire e il sl (305 3081 (63 515 (g a8 Ll Jolao &8 ST o B e (5 5taS gy S
Sblad Jl Slgio wimw ol 3 SN 5950 9 23l (oo el o odid B @Bly 53 jSetsl Glagll g AL (0
Sgo JS digej 3 el Gl (pdgins 5 e a4 Al oo sbidl oyl WS Leos |y (SIS sla anje 5 039
Gt 9 & sl (Bpae gl (55l Cape g adio i Ol | 5pSsle 9 IS ) el dBse & e 9 (20
oslitl pas loj )3 029 4 Iajladius g Lo 93 (gjeS digws 53 (65,31 €8y yam ol (xdaus 5y 0gMle S SS
Foo o dinoj cpl 3 Blg5 (o (TPl Madgr aSud G 3929 9yl I 292 (BN dnlas dag g SIS 3)90 sl
Al-AL & et al Jio g @ el 48,5 S0 (6550 o pie ) sludl @6 il 3,8 die )3 (oo clisdiss bl
U550 (65l e 53 elil co il 5,0)l8 5 ST eus 393 wlidss > Mataloto & et al (2019) 42018)

b Ay slasl co gl Byl il Copte im0 pl e ool cas ol i 1)) 4 bz sla



yyY OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

45) & Cawl ©lodd iy o odndigy po (sl Sl )3 bl I Byl (slaa )5 51 S (S hegy o bl Bl
2o b duolio (3 a8 Cunl gdge opl oaimd L &S a0 S bl ool glad IS o 0 1) (/YY) 39 b et
St bl pd bl b Sl 53 o5 asl cle ol & Conl (sSae a5 ol -canl )98 0 (6508 Cumal 423 o addso
A gosno 5 woled odliiwl gt Clodd I ailen 008 dxslye D3l s (bl Ligo usns Co pie g Cubligg ¢ ol 5l sl
oy Bllanil ¢ Gl o) b 5 815 B aS—odlitl gominn 2 ol uios (glo bl b Clots oo gl
il leyd ledd cwods 0 pzi; S (Cuodd (g3 4ol ¢ BaiS—oolaiwl jl cudlye (Bais oolawl J& g oo i
Aias 3o g oo sloms lodd dige; 55 sl iy (olad )8 b lgie 48 4565 lod il o (ilxe 590l 690 ol
ojp S 9> ) oxd 53 lite sla oje plidl 4y L il 03,8 3585 S8 (S5 sle aiej I gilen 4
s 1y Mo 51 (g yloms J> calises (sl yiso 4y 3905 b sl 6 i) ] Slodd Cu e pb L Lo po 5 dxie sy
9 BaiS oolitwl (goztins «Cwdd (g Aol o Dol gla CAby cwl oad )l plodl > a s Eel g Cunl 03505
NS | (65l g 0150 uteuss |y ot )] o ditn (il iadbgn wrn 3ylge | dilga pl (sla dcgere pj ol
Olgis 4 Bl asly losd Copie p bl ol slad )5 Cuenl 4 55 (6,500 pdtie Wil o Bk ) deng0
dsgome i 3l (S0 Oired 9 S oo (e cbudl gl sla (S il S0y gpdy Slesil Borgia (2014) Jle
395 Libgy ,d. Vermesan & et al (2022) wil oy (s dllas] jo imgh GiSu opl 0 odd (Byme sl
F Sl diedgn J& g Joo Canl03)S plaBl ool oyl (gilone ()b o5 Syl (Joll e bl S (o0 Gl
Gl 03)S7 B yme slodil o] phe (sl )l
b i 45y & Canl (paasiio g K55 Sl Bk odedgrpw sla sl )3 sl ol sl p)lS 50 5 Lb)lik
Al oo doliius p 4 oaimd el 3131 a8 ols 1 5 Ylessl 3905 can clusl i il (clod )8 0 3 1y (+/VVY) 459
S yebas Glesd il dxg meS 4l 4 g 03905 bl Jhaine ob)LL g (odlaidl 4 a5 ngy &Kl 18T Sl
D9 (oo dliS Glodd ab)lil Lol 4 bl Bye y3 a5 )l 1) 395 a4 ogasie (ab)lil (e 4 LS g At oguomel
Caz 2 W g b S IS (g bl Gopel eBd 53 (Jg 390 dte (ltde (8L ady il ) L (e L)L
i e b A gl 038 by (ol oy olSole (sytte (0 St 09yl B 53 el 5 T (25 0351,
9 en I plejle o (b yiie 395 (o0 cel &S (g9 080 I CudsS o 9 59 b e L) csiie cul) 4 aay
b 5l 2b,lsb (Sadeghi Boroujerdi & mansouri, 2018). ausb ;jlojle sl 5 ol olojlo z)B )
ke 350 9 35 o gume jslogus o 31 Sy S5y 0590l Bl dizjm o8 5 el (g0 sl Wl o L] 5
3 bl Goobae 5l (S & (il ©ygo 4l (598 ST (08559 Glitlas g badlyyg) Ll Bpo]) 38 Jg )1
5Py By Bro gh plejl Al Ao jlews Kl o b Sl (ogad 4 (23559 (Sl sl el bl il )b
byiye slomaiyzn g 03903 Byl (5yml Cpgo ) b culy wlg (o o o] ploj (398 9 S sl ol 4 e
Olejlo sl o 2929 4 5 diadign Slas ) (gl alad Glojlo ol Culy (Bl Gag b ik S 0S4
Conl dtanld cplpll hles (605 Ban g i 50 alolid 1) (ljdie 393 (b Cumdge il (bl p Slg5 (0
dag bl oyl 08l 4y l sl bome oguat 4y y5 oSl 4y bogye 0 )3 (oB5)9 LS 4yl 5 e
DYavari aes jlal amily asgr calisee Lol o bl ozl 50,8 cpl 4 6 (6,500 obire il atil (¢l oy
Ol e 500 gl 0> Bk ]l (6o 9 20K 3l (gyitie Wl o (] Slids WS e 1(2019)
o b aaio S, & e bl Bl a2 ol 390 S pamo il o Ll (o b and 5t 3,00
Syl el 1ys5 A oo ol b |y (el oas (gblso bl iyl 1S o ke JOghee (2021) puizmen S 5 ol



V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 \YF

o olis s Ploder & et al (2021) mls .8 o o2ld @595 9 (g S obylib sly i coldy 9 cud
Ol L,;o4§¢.519.x;4503)91ﬁ)3 BB gy 4 1y (oyie slajlo sludl o)l eolatwl b situs 2B a8y 48T amd

23S G Ul |y sy )18,
o8 cp 0 1y (+/029) (je b et ddy oS Cuwl sl o bl bad )l 51 K (S i b bl copae
ol 5,5 ol sl oSl (pl il Hloye8 (oS biuas Coodl il addge cpl )y cpl L 457 @ ged S sludl o i)
534 595 31 6yt Carod] I laasiie (a5 5l odd (can 4, la adlge plu b Hob @ bl Cas o enl )]
@ LS g 09l Mg d dng (ols g imd gyt Caenl byie 4 B cwl atil o p 1yl olejle oyl 0B, clod
03> (59l e cs ey llas ) JSito (g1l B (g ytda b L5l Cy e a8 g5 losd )l 5l ol ) g (s piie
ol BT ol 3 o glyscil SleMbl I o, coje sl colgsy 9 b ool oluds)) 5 Cople ccalo slo
olyitio sl 09,59 B it b 63,8 Lallg) Jga> 5 dnwgs bl b 5080 L b3 ¢y as(Chengwu, 2020).
(Haj Ali Akbari & Ahmadzadeh, sps o e (b yiio JS joe a3 55y (5o yiShis 4 g cul bgpe
G dwd lodd _Byme waodd (6 1S g Sty o g yidio i)l Gledd gm0 3,08 oyl 3)lg0 o yietee 52020).
ob e b b)) Cu e mre slows lial J1 (S Gluidy mpls 1) ©lods (898 wad Lo &S Sloj 5 pogad 4 (s ytde
Foarg s ol b cipnlaby plojle () b (I3 bt b b5 6585 oyl e sla iyt Lo
Wilgi= oo Nadgd (sld  wimw jlodliiwl b Ll glo yuiw] (ogad 4y (bjys Sll 0,5 (o Cjao i g g,
G i oyb a8 oS00 0 1y S Gbgie b bl ayas olbls)l sbul y ogMe sy b jie (il 4
Ol ooy 5 ol i 13 g (byitie Casls 5 5lo @by 4 e oS 3,8 W)l ) Slodd e 4 lg e Aadgn
S dbe Gleis 4wl o plul saie Giladsg 0 bydie b bl Copie o sladl copinl 0y)l8 a4 g
Copde g Syio b gibre blil cupie gyt colsy p elil co il sl LisRamezani & et al (2019)
bl oo b sbdl <oyl oo b)) 3 (gpude cold) (26l (5 4 (izren g sl IS ST gyl b (b bLS)|
s 3 odlil b uSlg o b lojle aS ool lis jo. Hashem (2021) s)ls o,Lil 1o (oo b (> g (ojlne
- b e 2blil sl ol Bl g 098 Gl yide (o1 )5 Bus 4y B sl oy
On 0 Ly (F1YA) fia b e 45y a8 Dgy ol o (sl il j3 sludil o gl (sl y)l8 51 Ky (S oSl (Sl

S S Caodl jl ol zlao sl ddlge plu 4 Cuns adlge (pl a5 0l pl 5l LS oS g0 s slodl iy (sl y,l8
g Gl eMe Jo ey S8 losd Ll 5> Clgp 4 Gy oo oSl (Sl 2)lge (25 e g Cal Jly65
slodls duslio g clsl coynl sla Juwils 3,me L. Naganandhini & et al (2024) 5,5 o)Ll g Sl
Syl 1 adybogs il sl 5 ol ite sl g 3l edlisel b g b GaliEl el 4 ol it 1Sy 5 (Aly lo 5
. bl

Copde 2 35 o3 b odudgr o syl )3 ()5 o Coglgl S 298 (o0 dletidiy (gl sla a8l olul o g Ll

4 Dlgie 059> dw cpl ) slodl co il 5l augs (b p opme WSl Sl Cubligy g ( Slusl (95 Copde el 5 (ol
Wlo )00 (sled S (2o y0 drwgs ek Db e b Al ia GEalS g S Cedle el (o]0l cuas sl
Sl cule gl (il 4 dag8 S5 (sow 1055 )5 4295 3)50 gl lo pB 3 Wl oo Sladd 5 (Gl o e



\YO OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

Cuo b il gt o (e U 2)l> el pogad oy L g Sludl glie e 0 3 g 4 el oyl (0l
Giboriodsn (gl 305y 5y b3l oyl oS 1S e aST amg ol S8 oSy 36 el bl o
sl anlss 5555 oSl e 53 (sl 03ug oluls S g 5 el LialsEl bl 555 S L oS ol bn il
ogMe 13559 plaial a3 SIS ol 5l oolaiwl &y s loye 9 b (e 5wl 050 cpl H8,0) Cawd oS Conl el 4
by G 4y ooy poo (sl Beiasl )3 sl 6yl ool (gl GRS 3,55 & da g L Wl oo adlllas o) S )
2y )8 pogad (5 5 Cgd iy aeln Cuglyl )3 5 5508 o el )3 (6)5l (l S5 pS Cae 3 ogte

N1 Sl Yo
osgi GBI Jgol 5l s95m
WbET cols, des )y Bauses s b alyly ;5 S Jgol 5 gl slododlysinn 48 cule) b g (63,8 Blanl b adlllas oyl
ol a4 ply bl da g3ge5] dile e leMbl jl cbilis g ¢ bled Sygo 13 Lidgh 5l (65 0,lS B> cildbgly

OB S i 5Lk

- Slasly LSy S)lie 059y (shal Jolye 4S5 (ingh ol (B s

Sb o

Cis by (Agdpd g es)o (eges pisu ) Jlo (el lie I Jlo S S9Sonn imgl el Jsbo
&l ()l

ol 4258 393g gdlin oyl clia cpl S b 3]

6! Sl

33,5 oo (18 5 St lansly ()San imaiy ol glpn] o &5 BT S, 4l )



V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 \ALd

References

Al-Ali, A. R., Zualkernan, 1. A., Rashid, M., Gupta, R., & Alikarar, M. (2018). A smart home energy
management system using loT and big data analytics approach. IEEE Transactions on Consumer
Electronics, 63(4), 426-434. https://doi.org/10.1109/TCE.2017.015014.

Ameri, F., & Anvari Aliabad, A. M. (2022). Studying the emergence of new technologies (cloud
computing, Internet of Things) in the advancement of human resource management in
organizations, Seventh International Conference on Science and Technology with a Sustainable
Development Approach, Tehran. https://civilica.com/doc/1672132. (in persian)

Angdresey, A., Sitanayah, L., & Sampul, V. J. A. (2020). Monitoring and predicting water quality in
swimming pools. EPI International Journal of Engineering, 3(2), 119-125.
https://doi.org/10.25042/epi-ije.082020.05.

Bashkaran, K., Selvarasu, S., Valarmathy, S., Radhika, K., & Muthulekshmi, M. (2023). Wireless sensor
networks for sports injury management and player safety enhancement. In 2023 International
Conference on Self Sustainable Artificial Intelligence Systems (ICSSAS) (pp. 1237-1241). IEEE.
https://doi.org/ 10.1109/ICSSAS57918.2023.10331798.

Borgia, E. (2014). The Internet of Things vision: Key features, applications and open issues. Computer
communications, 54, 1-31. DOI:10.1016/j.comcom.2014.09.008.

Chengwu, S. U. N. (2020). The research and evaluation of customer relationship management and social
responsibility on competitive advantage. Revista de Cercetare si Interventie Sociala, (69), 131-
142. https://doi.org/10.33788/rcis.69.8.

Emami, M., & Sobhanardakani, S. (2020). Investigation of Microbiological and Physicochemical
Parameters of Water of Abyaran and Laleh Indoor Swimming Pools in City of Hamedan City in
2015. Medical Journal of Tabriz University of Medical Sciences, 42(1), 7-15.
https://doi.org/10.34172/mj.2020.014 (in persian).

Firouzi, P., Aslani, H.,, & Aslhashemi, A. (2019). Survey of environmental health status,
physicochemical and microbiological quality of swimming pools in Tabriz, 2017. Iranian journal
of health and environment, 11(4 ), 613-625. https://sid.it/paper/145701/en. (in persian)

Ghahremantabrizi, K., Rahimi, E. & Razavi, S. M. J. (2017). Identification and Prioritization of Barriers
to the Development of Swimming in Kerman Province According to Analytic Hierarchy Process
(AHP). Sport Management Journal, 9(1), 113-128. https://doi.org/10.22059/jsm.2017.62132. (in
persian)

Haj Ali Akbari, F. and Ahmadzadeh, J. A. (2020). Effect of Knowledge Management on Customer
Relationship Management in Sportswear Manufacturers in Iran. Strategic Studies on Youth and
Sports, 18(46), 181-194 (in persian).

Hashem, D. T. N. (2021). The reality of internet of things (IoT) in creating a data-driven marketing
opportunity: mediating role of customer relationship management (CRM). Journal of Theoretical
and Applied Information Technology, 99(2), 329-342.

Ibekwe, K. 1., Umoh, A. A., Nwokediegwu, Z. Q. S., Etukudoh, E. A., llojianya, V. 1., & Adefemi, A.
(2024). Energy efficiency in industrial sectors: A review of technologies and policy measures.
Engineering Science & Technology Journal, 5(1), 169-184.
https://doi.org/10.51594/estj.v511.742.

Jiang, Y. (2020). Combination of wearable sensors and internet of things and its application in sports
rehabilitation. Computer Communications, 150, 167-176.
https://doi.org/10.1016/j.comcom.2019.11.021

Jo, Y. K, Lee,J. W,, So, H. S, Jung, B. J., & Kim, B. J. (2023). Multiple parallel mediation effects of
perceived risk and safety practice behavior in the relationship between indoor swimming pool
safety regulation and safety performance. Kor. J. Safety Culture, 22, 193-206.
https://doi.org/10.52902/kjsc.2023.22.193.

Joghee, S. (2021). Retracted article: Internet of Things-assisted E-marketing and distribution
framework. Soft Computing, 25(18), 12291-12303. https://doi.org/10.1007/s00500-021-05920-0.

Karimi Ghohrodi, M. R., Ghanei, M., Movahedi Sefat, M. R., & Farzinfard, M. (2023). Strategic Plan
for the Secure Development of the Internet of Things in the Health Sector of Iran. [ranian journal
of culture and health promotion, 7(1 ), 98-107. https://sid.ir/paper/1083858/en (in persian)

Kazemi Fard, S., Agharabi, A. & Zare Abandansari, M. (2024). Sustainable Energy Consumption
Management Solutions for Swimming Pools. Journal of sustainable Energy Systems, 2(3), 285-
297. https://doi.org/10.22059/ses.2024.373379.1053. (in persian)


https://civilica.com/doc/1672132
https://doi.org/10.33788/rcis.69.8
http://dx.doi.org/10.34172/mj.2020.014
https://sid.ir/paper/145701/en
https://sid.ir/paper/1083858/en

YV OICon 9 815 (09 7 | Olo 7 Oliwl okidar yw (S il 5O sLil S it | (SIS y )T (Shiy iy 9 (o lolid

Khahanfar, N., & Gharibi Kerik, S. J. (2024). A Review of the Internet of Things and a Comparison of
its Applications in Iran with Other Countries in the World. The 8th National Conference on
Applied Research in Electrical, Mechanical, and Mechatronics Engineering, Tehran.
https://civilica.com/doc/20353. (in persian)

Khodabandeh, B. & Vahdat, D. (2019). Ranking the security dimensions of the Internet of Things in
smart organizations with a risk management approach, failure mode effects analysis (FMEA)
method and fuzzy theory, Quarterly Journal of Smartization and Internet of Things, 1(1): 1-9.
https://civilica.com/doc/991397. (in persian)

Kim, H. S., & Kim, Y. G. (2009). A CRM performance measurement framework: Its development
process and  application.  [Industrial  marketing  management, 38(4), 477-489.
https://doi.org/10.1016/j.indmarman.2008.04.008.

Mahmoudifard, A. R., and Hosseini, S. S. (2022). Applications of the Internet of Things in Patient Care,
International Conference on Applied Research in Engineering Sciences and Humanities.
https://civilica.com/doc/1562130. (in persian)

Masrour, M., Bagheriyan Farahabadi, M., honari, H. and Emadi, M. (2024). Identifying factors affecting
the development of the Internet of Things in the management of sports facilities. Strategic Studies
on Youth and Sports, (), -. https://doi.org/10.22034/ssys.2024.3255.3378. (in persian)

Mataloto, B., Ferreira, J. C., & Cruz, N. (2019). LoOBEMS—IoT for building and energy management
systems. Electronics, 8(7), 763. https://doi.org/10.3390/electronics8070763.

Mohammadi, H., Zargar, S. M., Hematian, H. & Vakilaroaya, Y. (2020). Modeling the Impact of
Internet of thing on Human Resource Management; Case Study: State Airlines. Public
Administration Perspective, 11(3), 87-107. https://doi.org/10.48308/jpap.2020.96824.(in persian)

Naganandhini, S., Saravanan, S., Sammeta, N., & Ramkumar, S. (2024, December). Integration of [oT
and Al for enhanced efficiency and control in smart energy management systems. In 2024
International Conference on Emerging Research in Computational Science (ICERCS) (pp. 1-5).
IEEE. https://doi.org/10.1109/ICERCS63125.2024.10894807.

Naghab. M., Abolghasem Gorji, H., Baghapour. M.A., & Rajaee Fard. A. R. (2004). A Study of Shiraz
Swimming Pools Contamination (2000), Scientific Journal of Kurdistan University of Medical
Sciences, 8(3), 41-49. https://www.magiran.com/p260530. (in persian)

Nami, M. R. (2017). Internet of Things in Sports: Improving Efficiency and Challenges, International
Congress on Civil Rights, Tehran. https://civilica.com/doc/806765. (in persian)

Natnael, T., Hassen, S., Desye, B., & Woretaw, L. (2024). Physicochemical and bacteriological quality
of swimming pools water in Kombolcha Town, Northeastern Ethiopia. Frontiers in Public
Health, 11, 1260034. https://doi.org/10.3389/fpubh.2023.1260034.

Ploder, C., Bernsteiner, R., Dilger, T., & Huber, S. (2021). Customer Relationship Management
Improvement using IoT Data. In loTBDS (pp. 115-122).
https://doi.org/10.5220/0010378101150122.

Ramezani, P., Mashayek, M. R., & Masoumifar, M. (2019). The impact of the Internet of Things on
managing virtual and real customer relationships, considering customer satisfaction (review
article), Fourth International Conference on New Perspectives in Accounting, Management and
Entrepreneurship, Tehran. https://civilica.com/doc/1143046. (in persian)

Reza Masouleh, Sh., & Monfared, A. (2018). Study of the epidemiology of drowning and ways to
prevent it in Iran, Second National Conference on the Prevention of Drowning Accidents.
https://civilica.com/doc/766724. (in persian)

Ronaghi, M, H., Hosseini, F. (2018). Identifying and Ranking Internet of Things Services in Healthcare
Sector, Journal of Health Administration, 21(73), 106-117. https://sid.ir/paper/130260/en. (in

persian).
Ronaghi, M.H., & Hosseini, F. (2018). Identifying and Ranking Internet of Things Services in
Healthcare Sector. Journal of health administration,21(73),106-117.

https://sid.ir/paper/130260/en. (in persian)

Ryan, K. M., Dugas, J., Pina, T., Maksimenko, Y., & Liu, J. (2020). Drowning injuries in the United
States: patient characteristics, mortality risk, and associated primary diagnoses. Injury, 51(11),
2560-2564. https://doi.org/10.1016/j.injury.2020.08.011.

Sadeghi Boroujerdi, S. & mansouri, H. (2018). Dimensions model detemination of particular Brand
equity based on components of sports apparel consumer behavior. Journal of Sport Management
and Development, 7(2), 37-51. https://doi.org/10.22124/jsmd.2018.3217. (in persian)


https://civilica.com/doc/20353
https://civilica.com/doc/991397
https://civilica.com/doc/1562130
https://www.magiran.com/p260530
https://civilica.com/doc/806765
https://civilica.com/doc/1143046
https://civilica.com/doc/766724
https://sid.ir/paper/130260/en
https://sid.ir/paper/130260/en

V¥ ) oslods ¥ 0398 ( Wis9 9 SledbS ($5905 VYA

Silva, M. M., de Gusmao, A. P. H., Poleto, T., e Silva, L. C., & Costa, A. P. C. S. (2014). A
multidimensional approach to information security risk management using FMEA and fuzzy
theory.  International  Journal of  Information  Management, 34(6), 733-740.
https://doi.org/10.1016/j.ijinfomgt.2014.07.005.

Simdes, G., Dionisio, C., Gléria, A., Sebastido, P., & Souto, N. (2019). Smart system for monitoring
and control of swimming pools. In 2019 IEEE 5th World Forum on Internet of Things (WF-IoT)
(pp- 829-832). IEEE. https://doi.org/10.1109/WF-10T.2019.8767240.

Strohmeier, S. (2020). Smart HRM—a Delphi study on the application and consequences of the Internet
of Things in Human Resource Management. The International Journal of Human Resource
Management, 31(18), 2289-2318. https://doi.org/10.1080/09585192.2018.1443963.

Vermesan, O., Friess, P., Guillemin, P., Sundmaeker, H., Eisenhauer, M., Moessner, K., ... & Cousin,
P. (2022). Internet of things strategic research and innovation agenda. In Internet of things (pp. 7-
151). River Publishers. https://doi.org/10.1201/9781003338659-2.

Yavari, M. (2019). Studying the role of the Internet of Things in business development and relationship
marketing strategies, Sixth National Conference on Humanities and Management Studies.
https://civilica.com/doc/1233572. (in persian)

Yazdeen, A. A., Qashi, R., Malallah, H. S., Abdulrahman, L. M., & Omer, M. A. (2023). Internet of
things impact on web technology and enterprise systems. Journal of Applied Science and
Technology Trends, 4(01), 19-33. https://doi.org/10.38094/jastt401141.

Yousefi, D., Pirannejad, A. & Jamipour, M. (2023). Investigating the Susceptibility of Human Resource
Management to the Internet of Things. Journal of Public Administration, 15(2), 344-363.
https://doi.org/10.22059/jipa.2023.352668.3264. (in persian)

Zamaninia, M., & Zamaninia, P. (2025). Internet of Things (IoT) and Its Role in Modern Life. Retrieved
from. https://civilica.com/doc/2218632. (in persian)



https://civilica.com/doc/1233572
https://civilica.com/doc/2218632


  K a p p a =    (   p 0 −   p  e )  1 −   p  e

