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ABSTRACT

The current study is aimed at developing an Internet of Things (IoT)
model for managing sports venues. This study is a qualitative study
conducted through fieldwork. This study employs grounded theory as its
gualitative method. The participants consisted of experts with in-
depth knowledge about the research topic. Participants were chosen
through purposive sampling that utilized a homogeneous approach, all
the while guaranteeing maximum diversity. The process continued until
theoretical saturation was achieved. In total, 12 interviews were
conducted with experts who had comprehensive knowledge of the
subject, both scientifically and practically and possessed valuable
experience in this area. The data collection tool was a semi-structured
interview. The findings of the study further prove that a software-defined
network as the foundation of loT in sports venues can promote the
development of 10T in three layers: perception, network, and application.
The application layer can enhance the quality of services provided to
athletes, teams, fans, spectators, processes, and environmental systems.
Similarly, the development of 10T in managing sports venues requires
serious attention to improving communication requirements, software
infrastructure, hardware infrastructure, security infrastructure, and
supportive regulations.
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Extended Abstract

Introduction

Today, the Internet of Things (l1oT) plays a significant role across all domains as one of the
critical aspects of human advancements. The necessity of utilizing 10T has heightened sensitivities
regarding its nature and functions. As a result, 10T applications have garnered serious attention,
with concerted efforts to implement them in various human activities. 10T is a new technology that
enables devices to create a global communication network by exchanging data over the internet and
acting on it. Although 10T is a relatively new concept for many, connectivity technology has
existed for two decades. One of the vital applications of 10T lies in the management of sports
facilities, which has gained substantial attention. In the path toward sports development, sports
facilities hold a pivotal role in providing infrastructure and platforms for progress. Given the
societal changes, it is necessary to adopt new technologies in managing sports facilities. The
underdevelopment of sports facilities in some regions could be attributed to the lack of adoption of
essential areas such as loT. Failure to integrate modern technologies into sports facility
management has led to traditional approaches persisting, preventing the development of efficient
management systems. loT offers extensive functions in sports, particularly in sports facility
management. However, the absence of supportive systems for 10T development in this area has
perpetuated conventional management practices. It seems that the lack of research on loT
development in sports facility management has resulted in the absence of targeted scientific studies,
especially in Iran. Practically, this research gap has hindered operational solutions tailored to Iran’s
conditions for loT development in sports facility management. This issue has prompted the present
study to design and execute a model for 10T development in sports facility management. Hence, the
main research question is: What is the proposed model for IoT development in sports facility
management?

Methods

This study is qualitative and conducted as field research. The qualitative method used in this study
is grounded theory, based on Glaser's approach. Participants in this study were experts well-versed
in the research topic. These participants were selected through purposive sampling with a
homogeneous sampling approach while ensuring maximum diversity until theoretical saturation
was achieved. Ultimately, 12 interviews were conducted. The participants included experts with
comprehensive knowledge of the research subject, possessing notable academic and practical
experience. The inclusion criteria for experts comprised five qualifications: holding at least a
master’s degree, having at least three research projects in relevant fields, possessing professional
experience in sports facility management, and having a thorough understanding of loT technical
processes. Meeting at least two of these criteria was mandatory for inclusion in the study

Results

The analysis yielded 80 final codes. The extracted codes indicate that all participants actively
contributed to the research interviews and proposed various aspects for 10T development in sports
facility management. The results revealed that software-defined networking (SDN), as the
backbone of 10T in sports facilities, could foster its development across three layers: perceptual,
network, and application. The application layer can enhance service delivery to athletes, teams,
fans, spectators, and environmental processes and systems. In developing loT in sports facility
management, serious attention must be paid to enhancing communication requirements, software
and hardware infrastructures, security frameworks, and supportive regulations.

Conclusion
Considering loT's capabilities in improving organizational and company performance, its potential
should be utilized in sports environments, particularly sports facilities. Leveraging 10T in sports



environments can facilitate resource allocation and create an attractive path for service delivery.
0T can enhance the productivity of sports facilities by focusing management on genuine capacities
and infrastructure. Scientifically, this study provides key insights to support comprehensive
research aimed at 1oT development in sports facility management. The application layer, as a vital
and fundamental aspect of 0T operationalization, plays a critical role in advancing this
phenomenon. Attention must also be directed to the perceptual and network layers to integrate 10T
into sports facilities. Factors such as communication requirements, software and hardware
infrastructures, security frameworks, and supportive regulations are crucial for developing
operational infrastructure in the application layer. Based on the findings, it is recommended to
evaluate existing data in sports facilities and categorize usable data to establish a favorable
environment for loT development. Supportive regulations emphasizing 10T necessity and
obligatory policies in sports facilities should be formulated to facilitate 10T adoption. Enhancing
authentication levels and security measures is also suggested to create an appropriate foundation
for 10T development in sports facilities.
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Figure 1. Requirements for the development of Internet of Things in the management of sports facilities

Voosled JSB a5 ok Gudod oS4 D559 (Sl Lol Glajls (pioren g (25wl glasS 4 a5 L
a3 o i 1y Buiss $XI Copdo 5 Ll Coyil arwg caa baslas ) ol

oty

Sl S Y

eI R

oo oSULY JSS

Figure 2. Research model
sbcslon;  wlfley  sbcslon; (bl S Olysd jeoe Jlidley Sl &S O Gl gl
b ol 5 el scdlen; (s)llesu Ol drgs & oo Wl oo (o8)9 Sl o Ll eyl
il gl ax g8 OY 005 (60,8 5 sl (STl Y aw sy
chw Wl 4 e Wl eddy pl (e08
S 5 il § S 9 obbles daes 5 LIKS5 4 Sleyolas
3,Skas dee > Lal coyml G, S)S 4 asg b @ 25 e bpluw 9 bagld ol Sals
3 ) el ambe eS s o bl OSbl Copte ) Ldl o) dwg e > (Gile

ool Biys Sl 3 Losadds 5 55 Bl Slelll o W)l 4 (gdo &0 (Lol (ob)s



\td

355 Glagswyn il o (VIY) s 938 el)S
b 55l g 308 1y laglojles lagsyslis oyl &8 L3y o
sl @lie g gloj ) g 03 (alS 1) 28 laaijn
Al WS sepddpo b yiie 4 Slas 9 Y Wy
2 Sy Banl & 253 55 (V10 )l 4
Sy g 1285 plosl Ll iyl dnngs
dawgl ogad D melr Clided & Lo (o 35
or5 el dlinn ] & coul 48,55 plovil Ll iy
Lis gble ol jn Wil copnl dawg L9y U cul
ailaio jo (U1 oS 5l 09y Gl )y pon
Gloe uobe o5 33 395 384 parie glacud b
drwgd Mgy ogads ) 6yl cuwluw acyd,ls pl L
2,8 plool Ll o i

S &S Canl S5 4 oY Al opl jpuds
2 bl oyl S cdlopj plsisar oo li8le
s Al po LIS Sledie) Sl By GSL
Sud ilke 4 28 ol g)te dloye 4 (iloass
Sbcdloyn) om0 ke B e liBle s
Iy ooy cpl Wlgs o g o)y b3y Sl jo Ludl oy
NBley S cosal led (giluodly i O jgon,
-oign 45T 550 Ll ol drug Caa )y
5 (V7)) ohlSen 5 %ol dlon I iz sl
ool 03¢0 (YVF) o)) Ka2 37 (6 oS0

&)l 4 e Slg e sy pl oyl 4y
5 obblg dop 9 K)55 4 Sleycless
@ 25 (hoe gl g banld ]Sl
Ol Copse 3 Ll Copnl drng e 3 (J)le
Sl o W)l 4 (gd> &jgods b o (55)9
ey sbeslon; (bl
hles oled g (el lacalon) s)lleses
e cpl @ Bl Clidos > cdh g ey
ol o0, Ll

g kame Bual &S 25 G o (YAVY) B
2 sl G5 Sle cesSl Jlie clldl
o 18,5 plosl Ll oyl g S5 (gl Aoy

5. Rafique
6. Hakiri

» kil el )bl pSope 235 p3Y
2l g 4SS (od Slgiee (b5 gl
Iy Sloyolas &l cas Clis (e (Sl oyl
OPges Wb b Ll Coyinl o (J)yg0 4 bled ol
OSbl (i el g by p jS 503 9 Copie
Ol )90 e dmogh S 5D (soken BB Nl oo (B9
wole Shate I ol saso bl sl audly oSl
Slllas dnug Cax ) g5 glacud b Wlg .
Sl copre jn Lil ol ary Cas ) zol>
Pl Glos jhle I e uled o2l 1) o3
P Slles g ! sl Wy polb oo
b hisg Sl Copte o Ll COpt) drng Cae
Scudsls 3505 5 (lnl )9l (oog Lulpd 4 a2y
o3t S1a S s o33 bl pald |y 359 S
2 Ll copml gacdd b 5l gySome pogad
)5S 53 (659l Sglite pdaw s 4 Cilises Sl
5 0 ST 550 dline oyl 45 (gpsbdy sl il
g Tele (VoY) ohlSan o TS (YY) o)Sen
DB (VYY) ohlen o T kSl g (V-VY) Ko
s ey jomee jl8lp 3 aSud oS ol (Ui gl
Cnl dngi 4 oo Silgie (o559 Sl > Ludl oyl
20,5 (305 5 glaSis (STl 4Y aw 3 sy
g ol .l ouds o)l dliiws pl 4 alise Clddsy
oh Baal &S b5 Gdss  (VAYY) lKea
Sosigr laleidlo o Ll ol o uile (653500
Sbswyn Jl o 1085 el G5l e sl
dawlgas L3l copil g omdle (650L & Ky (0 395
sbplidle & by bedld g Ledin
235 S5 oo dsme 4 prie g Sobgn
S Wy g 38 laeeyn J om (VoY) ke
oy 51U de o el e ph 4 slasl co il
oyl 4 Juate (sloolind buwg odbisyslaer
L ygl Cawd a byl 51 oobasdl as,) g aiiS” edlatul

1.Yu

2. Gao

3. Mannino
4. Al-kahtani



% VFeF Gl dde ol pad 0jlosd qutd i Jw ¢ ibjys sladilny y3 Glbls))l o pie ole dolilad

Coenl I 2Biys oSl > Ll oyl (gilean LSS
doxjl olgs 4 axgr (il ool Jloyss VL
cslon )iy el bl bl
sl ol g sl cdlon) (llesu,
Cap Slles lacsluy) dusg lode) Ll
pol aiod s & dagi b ogh (0005 Y drwg
OSlel )0 dgge slaodly wypw LG 235 o dlpiin
Sy <8l BB claodhy gaupaw g (855
Ly 8505 oS Lol o Ll oyl dnwg caa )0 gllae
Meidy ol B @IS 4 g b 2ge palyd
Sile gl e ) bl (wle @29 LU 23S oo
oSl )3 Ll iyl oje ) yolelill 4 slacusls
2 Ll ol dnng Ca > gl gyt (555
eSS @l 4 dagi b ged eal)d 1) (o355 (SL
5 Cogn ol g )] L b 30,5 o ety b
gl Car > ogllae 5yt Cisel GRIEI (pioren

Dged walyd 1) (o859 oSlel > Ll ol

References

;])ﬁ SMsxo )' é) S J.SD){ < J9> dl.hw)).{ )l
g dee Ll Copnl (Sbbarwg Sl e (o))
95 3xis ) (Yo YY) o)) g 93 b o U] costal
Slabre p e Jliowd Cuple piumw Bial o
(wd)S bl Ll co il pac )3 (3559 sladlig, 4
ol 5l g ypSo e & B3y (0355 sl 5l
) 9509 sladligy & by slaxy) vl e Ll

oled Jugeuss
Sl gy 5l 18,5 el Ll o il slad SIS
Ll oyl slacad )b 5l gpSope &5 Loy (o 355
[EYSR W g bbojle 2Slas dgups 4 yoxe Ja‘y@
2 00,5 asie yiall 4 e Gledds 3 g9 2,5
)5 Y & cwl S5 @ pY dbwe (pl s
Sllos dagi g 3 oulul g are Y (lsied
ok R Bl oo (o859 (Sl 3 Ll oyl (p3909
ol g e bl Al sy pl Ay Cas

Caa 0 i Y 5 Sl aY @ oy jogad

Agili, M. (2023). Evaluation of information in the Internet of Things, 20th National Conference on
Computer Science and Engineering and Information Technology, Babol. . (In Persian). DOI:

https://civilica.com/doc/1781126.

Ali, M., Qureshi, K. N., Newe, T., Aman, K., lbrahim, A. O., Almujaly, M., & Nagmeldin, W.
(2023). Decision-Based Routing for Unmanned Aerial Vehicles and Internet of Things
Networks. Applied Sciences, 13(4), 21_31. DOI: https://www.mdpi.com/20763417/13/4/2131.

Al-Kahtani, M. S., Khan, F., & Taekeun, W. (2022). Application of internet of things and sensors
in healthcare. Sensors, 22(15), 38-57. DOI:https://doi.org/10.3390/s22155738

Bakari, B. J., Shukla, V. K., Preetha, V. K., & Gupta, D. (2024). The Internet of Things and Radio
Frequency Identification in the Sports Industry. In Computational Intelligence in Urban
Infrastructure (pp. 86-93). CRC Press. DOI:https://10.1201/9781003218715-8/.

Bager, N. S., Mohammed, H. A., Albahri, A. S., Zaidan, A. A., Al-qaysi, Z. T., & Albahri, O. S.
(2022). Development of the Internet of Things sensory technology for ensuring proper indoor
air quality in hospital facilities: Taxonomy analysis, challenges, motivations, open issues and

recommended

solution. Measurement, 192,

110-121.

DOl:https://doi.org/10.1016/j.measurement.2022.110920.

Behnam Nia, M., Ahmadian, F. (2023). Internet of Things Security Challenges and Solutions, 4th
International Conference on Electrical Engineering, Computer, Mechanics and Artificial
Intelligence, Mashhad, 1-11. (In Persian). DOI: https://civilica.com/doc/1780947.

Del Campo, G., Saavedra, E., Piovano, L., Luque, F., & Santamaria, A. (2024). Virtual Reality and

Internet  of

Things Based Digital Twin for Smart City

Cross-Domain

Interoperability. AppliedSciences, 14(7), 27-47. DOI: https://doi.org/10.3390/app14072747.

Du, Y., Li, Y., Chen, J., Hao, Y., & Liu, J. (2023). Edge computing-based digital management
system of game events in the era of Internet of Things. Journal of Cloud Computing, 12(1), 44-
51. https://link.springer.com/article/10.1186/s13677-023-00419-5


https://civilica.com/doc/1781126
doi:%20https://www.mdpi.com/20763417/13/4/2131.
https://doi.org/10.3390/s22155738
https://doi.org/10.3390/s22155738
https://doi.org/10.3390/s22155738
https://doi.org/10.1016/j.measurement.2022.110920
https://doi.org/10.1016/j.measurement.2022.110920
https://civilica.com/doc/1780947
https://doi.org/10.3390/app14072747
https://link.springer.com/article/10.1186/s13677-023-00419-5

YA 5529 Lol e )3 Lbl 25 daogs 51 &)1 o g (3L % b L

Fleisch, E. (2010). What is the internet of things? An economic perspective. Economics,
Management, and financial markets, 5(2), 125-157. https://www.ceeol.com/search/article-
detail?id=267154

Gao, X., Pishdad-Bozorgi, P., Shelden, D. R., & Tang, S. (2021). Internet of things enabled data
acquisition framework for smart building applications. Journal of Construction Engineering and
Management, 147(2), 11-
21.https://ascelibrary.org/doi/abs/10.1061/%28 ASCE%29C0.19437862.0001983

Hakiri, A., Gokhale, A., Yahia, S. B., & Mellouli, N. (2024). A comprehensive survey on digital
twin for future networks and emerging Internet of Things industry. Computer Networks,
110350. DOI: https://doi.org/10.1016/j.comnet.2024.110350.

Hazra, A., Rana, P., Adhikari, M., & Amgoth, T. (2023). Fog computing for next-generation
internet of things: fundamental, state-of-the-art and research challenges. Computer Science
Review, 48, 100-111. DOI: https://doi.org/10.1016/j.cosrev.2023.100549.

Hu, T., Wang, X., He, Q., & Bei, J. (2024). Coupling development of sports industry and tourism
industry based on internet of things. Plos one, 19(4), 29-39.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299080.

Jia, M., Komeily, A., Wang, Y., & Srinivasan, R. S. (2019). Adopting Internet of Things for the
development of smart buildings: A review of enabling technologies and
applications. Automation in Construction, 101, 111-126. DOIl:
https://doi.org/10.1016/j.autcon.2019.01.023.

Karamati Fard, M., Abdi Takyeh, K. (2023). Internet of things and artificial intelligence: the impact
on human resources management and the application of blockchain technology on the recruiting
and hiring process, the second international conference on economics and business
management "with the orientation of knowledge-based development”, Tehran. . (In Persian).

Lv, M., Yu, M., & Ding, W. (2023, January). Application of Internet of Things and Virtual Reality
Technology in the Intelligent Reconstruction of Old Residential Quarters. In International
Conference on Innovative Computing (pp. 417-423). Singapore: Springer Nature Singapore.
https://link.springer.com/chapter/10.1007/978-981-99-2092-1 53

Madakam, S., Lake, V., Lake, V., & Lake, V. (2015). Internet of Things (loT): A literature
review. Journal of Computer and Communications, 3(05), 164-171.
DOI: 10.4236/jcc.2015.35021

Mannino, A., Dejaco, M. C., & Re Cecconi, F. (2021). Building information modelling and internet
of things integration for facility management—Literature review and future needs. Applied
Sciences, 11(7), 30-44. DOI: https://doi.org/10.3390/app11073062.

Milasi, S. F., Benar, N., Nazarian, A., & Shahzad, M. (2024). Unlocking the potential: A
comprehensive meta-synthesis of Internet of Things in the sports industry. Proceedings of the
Institution of Mechanical Engineers, Part P: Journal of Sports Engineering and Technology, 17,
11-21. DOI: https://doi.org/10.1177/17543371241229521.

Peng, T., & Ke, W. (2023). Urban fire emergency management based on big data intelligent
processing system and Internet  of  Things. Optik, 273, 170-181. DOl:
https://doi.org/10.1016/j.ijle0.2022.170433

Rafique, W., Zhao, X., Yu, S., Yaqoob, I., Imran, M., & Dou, W. (2020). An application
development framework for Internet-of-Things service orchestration. IEEE Internet of Things
Journal, 7(5), 4543-4556. DOI:https://ieeexplore.ieee.org/abstract/document/8978572/.

Ramson, S. J., Vishnu, S., & Shanmugam, M. (2020, March). Applications of internet of things
(iot)}-an overview. In 2020 5th international conference on devices, circuits and systems
(ICDCS) (pp. 92-95). IEEE. DOI: DOI: 10.1109/ICDCS48716.2020.243556.

Rose, K., Eldridge, S., & Chapin, L. (2015). The internet of things: An overview. The internet
society (ISOC), 80, 1-50. DOI: https://d1wqtxtslxzle7.cloudfront.net/48790442/ISOC.

Shah, S. F. A, Igbal, M., Aziz, Z., Rana, T. A., Khalid, A., Cheah, Y. N., & Arif, M. (2022). The
role of machine learning and the internet of things in smart buildings for energy
efficiency. Applied Sciences, 12(15), 7882. DOI: https://doi.org/10.3390/app12157882.


https://www.ceeol.com/search/article-detail?id=267154
https://www.ceeol.com/search/article-detail?id=267154
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CO.19437862.0001983
https://doi.org/10.1016/j.comnet.2024.110350
https://doi.org/10.1016/j.cosrev.2023.100549
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0299080
https://doi.org/10.1016/j.autcon.2019.01.023
https://link.springer.com/chapter/10.1007/978-981-99-2092-1_53
doi:%2010.4236/jcc.2015.35021
https://doi.org/10.3390/app11073062
https://doi.org/10.1177/17543371241229521
https://doi.org/10.1016/j.ijleo.2022.170433
https://ieeexplore.ieee.org/abstract/document/8978572/
https://doi.org/10.1109/ICDCS48716.2020.243556
doi:%20https://d1wqtxts1xzle7.cloudfront.net/48790442/ISOC.
https://doi.org/10.3390/app12157882

Shvets, Y., & Hanék, T. (2023). Use of the Internet of Things in the Construction Industry and
Facility Management: Usage Examples Overview. Procedia Computer Science, 219, 1670-
1677. DOI: https://doi.org/10.1016/j.procs.2023.01.460.

Singh, M., Sachan, S., Singh, A., & Singh, K. K. (2020). Internet of Things in pharma industry:
possibilities and challenges. Emergence of pharmaceutical industry growth with industrial 1oT
approach, 195-216. DOI: https://doi.org/10.1016/B978-0-12-819593-2.00007-8.

Tan, L., & Wang, N. (2010). Future internet: The internet of things. In 2010 3rd international
conference on advanced computer theory and engineering (ICACTE), 5, 376-387.
DOI:https://ieeexplore.ieee.org/abstract/document/5579543.

Yu, L., Nazir, B., & Wang, Y. (2020). Intelligent power monitoring of building equipment based
on Internet of Things technology. Computer Communications, 157, 76-84. DOI.
https://doi.org/10.1016/j.comcom.2020.04.016.

Wu, M., Lu, T. J,, Ling, F. Y., Sun, J., & Du, H. Y. (2010). Research on the architecture of Internet
of Things. In 2010 3rd international conference on advanced computer theory and engineering
(ICACTE), 5, 484-491. DOI: 10.1109/ICACTE.2010.5579493

Zha, J. (2023). Dilemma and countermeasures of community sports center governance under the
background of big data and Internet of Things. Journal of Computational Methods in Sciences
and Engineering, 1-13. DOI: 10.3233/JCM-226785.


https://doi.org/10.1016/j.procs.2023.01.460
https://doi.org/10.1016/B978-0-12-819593-2.00007-8
https://ieeexplore.ieee.org/abstract/document/5579543
https://doi.org/10.1016/j.comcom.2020.04.016
https://doi.org/10.1109/ICACTE.2010.5579493
doi:%2010.3233/JCM-226785



