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Abstract
The research aimed to study and test the effect of applying Metaverse
technology on the operation and maintenance practices of the Asset
Management System, and the effect of adopting Digital Twin technology as
a modified variable on this relationship. To achieve the goal of the research,
an Experimental Study was conducted for the purpose of testing the study
hypotheses. The results of the research, in light of the basic analysis,
concluded that there is a positive impact of the applying of the Metaverse
technology on the operations and maintenance practices of the Asset
Management System. And also found that this effect increases more
positively on the operations and maintenance practices of the Asset
Management System in light of the adoption of the Digital Twin
technology. The results were also reached under the sensitivity analysis to
the same results that were reached under the basic analysis, which indicates
that the results of the sensitivity analysis greatly support the results of the
basic analysis. Finally, the research presented the most important
recommendations and future research.

Keywords: Metavers Technology; Digital Twin Technology; Asset
Management System.
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Grouping Information Using the Tukey Method and 95% Confidence

TREATMENT N Mean Grouping
3 39 4.5824 A

2 38 3.6729 B

1 40 1.5857 C

Means that do not share a letter are significantly different.

Tukey Simultaneous Tests for Differences of Means

Difference Difference SE of

Adjusted

of Levels of Means Difference 95% CI T-Value P-
Value

2 -1 2.0872 0.0760 (1.9067; 2.2677) 27.48
0.000

3 -1 2.9967 0.0755 (2.8174; 3.1760) 39.71
0.000

3 -2 0.9095 0.0764 (0.7279; 1.0911) 11.90
0.000

Individual confidence level = 98.08%
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Grouping Information Using the Tukey Method and 95%
Confidence

TREATMENT N Mean Grouping
3 39 4.5678 A

2 38 3.6692 B

1 40 1.5464 C

Means that do not share a letter are significantly different.

Tukey Simultaneous Tests for Differences of Means

Difference Difference SE of

Adjusted

of Levels of Means Difference 95% CI T-Value
P-Value

2 -1 2.1227 0.0648 (1.9688; 2.2767) 32.76
0.000

3 -1 3.0213 0.0644 (2.8684; 3.1743) 46.94
0.000

3 -2 0.8986 0.0652 (0.7437; 1.0535) 13.78
0.000

98.08%

Individual confidence level

Glassie Gn 3l aaeal (0.000) P — Value ied of Gilull Jsaal)l mass

O SLRY) magl 2 %0 e i calS Auhall G deadied)l DA cVD cle gendll

& Al DA by (o AV Tupadll VA il 35jlie Juad) o DG dyadl) AL

O oo 25 Laa (A1l Al ullally 355l J8 dau gie 20N dgyall 3 Sy A s

Glolen o Aulay ST 06 Tadd )l Aalgill 4 a8 Jl (B Qo) 26 Gl
syl 3y alayy dilyal)

Yyve




S Jhtd Wi (ilia 20ao .0

(o 2 i Al o ) 2l B Sl 9

A 25 Ay - S0y pLy Ahsally S uany

dolual) Jalas =19

lede alae¥) &y Al clagidll saa) (Sensitivity analysis) ' duuluall Jdad ey
il (mg il bl sl Al lgle Jpanll & ) mibil) duslos 500 LERY
Ialaie) dpuliald) Jilat alasinly Gl 6 cagle 3U00y L oxilinll oda diliag 558 (s2e (g (Ginills
Clajie Qe g (aolill puiall Gl dipla jues Gk e ol a8 jlial sale) e
Ol Adlas Aol Ll Jleaal aanai e juaill (£)5 (V) A Callsadl dial)
sl Bl iy dbaally dsl) isles
Casd sl @ e e JWI (1F) s Jsall P e Sald) paldy sl
leaitis Jula cpelal lls ¢ ol Jalailly G55lae danlall Jalas (I3 8 s yaill Ayl
e il il Lol pe 5 dlisall Jilas il o
L) Jalady bed) Judasl) il o 43508a 1V Y Jgaa

Jalad 3B A (ag Al jLas)

Gelal 5 B Qag il sl

dabiaal] by
Aupall (g
JLsay) dauts P-Value LAY dauis P-Value
L) Qudlipall L85 galss iy :H1
Gl Jsd 5 0.000 Gl Jsd 0.000 o )
Jsal) 53] allaly Jidil) clealaa
o Llay) Guplinal) 408 guls Sy :H2
il Jpi 3 0.000 2l Jod 0.000 ) X
Saiaals Sabaly ) 53 alaly Abal) Cilasjbaa
L gabdl by Y Qs :H3
Bl Jadl) clulas o Gupdlisal
Gl sl 0.000 il Jsid o 0.000 oo \ ol <
Adalgll) A4S A8 AT 1) b sy Jaad)
Aale (pa Aaady)
Lok gakdl o) Y Gl cHY
B allly Alall clujles Cudlipall
cail g 5 | 0.000 | Laal Jss s | 0.000 f o

Ll A A8 a3 1Y L gy Jead)
Aale (e Agadyl)

eine e Sl (mg L) sale] NS e sl cilide ey il Jhae e oK1y il mg L) sale] S G bl Jilad o) oSe 2(1Y)
ATTY Ol pl) LS S ) Jiadl puaiall Ay Gunlie ahatind DA G Sl chilide die

Yyt




YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Al Gayl) e laay cluagilly gutisl) —12

Alaally Jenil) len o Gl 46 Gubs S ity du)s Sl Cargid
o2 o Ayl Ayl Al Judll oall Jlidly dby ) ALaYU Jead) Bl pla
cland) e due o At Ay o Toldie) Lyl dyiga) dujled) 2y b A8
2l Gaplisall Al Gl Bl ) (il 48 8 i) Jagis dpadl delial
donitl) Cliplae (a8 aalad ) eldaa¥) oS Lpaadl L)l b gl il
Jasi LS (Jpadd L8M sylaY) U Jsnill &5 ey cchlamally <YL daldl) diluall
b Vb D by Bl ALl R 5 OB B palina) A Guls of ) casl
& oy liiall Jaly Glaally <V Gzl ddis i) e deliall ciliadl sae b
oy Lae LoVl A5 Al gald) oyl pe Aadl) o320 il el Jiailly Jeld)
oo Alls ki slhe) P ga Jpeal) Bl sy Aibally Jandil) Siles el Gy
S () AU Cilaslaall S iy clghmilinl akily clgtladil aghy slisa) Jpual
Basa Oppen) Allad AnflinlS Ly oSailly (il ddand Jpa) Jbi 5laes Alye
bl 5y ddee pnty iilaally Jill CallS iy ) e

cobadl e A o o) Qi (P e a8 (3 Gl dengi G B
D alhy Abaally datil Gales o Goslindl i Guldl a3 3y
O )l Al A s i B bl s Guls 3 o ) deas WS cJpa)
A Geld Sl Blhe Jeal) Bl play Blaally delill Jiwles o Anla) S
Al 4 5 aae b 8 Jsal) 5l plany Dleally Jatill Siles o oyl
Ahall (mgsd WA saley Aonbuall Jilad o)) DA e Auhall Cdagind a A LAl
o ) Gplial) Julas Jla 8 il cilaagiy ol axid) Gl Ak S Gok oe
bal) Gl il o ) e e st e oula) il Qb 3 L) Juagil 5 31 il
bl sl i Lol e s

peal AU Al Apl) 558 5)5 e bl o s 1 VL Gl pas cadles
(Opeiivall Culial) @y ) aeall gy caadll Adsilly Qo) G Guls
Ol ilillaia Al Slly el Bea¥ly Claslaall alai yugliiy Cuaad (A haind)s

YvV



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

Jsa) 8] plail Alaiil) 5o i (pnty Aalaiall Zylay) Lanslaall ilisjlass el acl
N st e St (g AT Lals e Ailally Jntill RIS 20355 iy dals e
doaadidl Lall mellly @bl e all eha) clindl e an WSl
Balisuly bl Aalsilly Guopailinall Lingl i€ alasind 48 o il pusigally cpnlall
Daskiy Cpnty (lanally YY) ay ddhal dadiall Culll¥) s (8 Jlad) Leajsy (s
day ol lasSall e gy WS cJpal) 3l ol Aladiall Dlaually Jsnill s jlee
e 3] ardaet sad il Ul aga il Jasll iygs <oy dgalel) clpaigall (o 23l
leladll (alide 3 4wt Gajy adly Coal Al el SY) @l aladi
LS el Jifisall  alladl langdipn (A Aliiall Callaglly aghali)) (saay «¥laally
s i il (8 oalall i) 3Shas Apemall Cilaalall 550 Joadi 8yg pems bl ass
e A dejlutiall Lagd g€l sl ASlse o Ulaey Lade Tali 6 camadl) e
Y adly Cilaadil) Caling b Leia saléin)y dad ) Jlee) 2y

S cleias Jiiaddl 8 Wagha) S G ndl e laa e vl Gl - sl
Sy lla by —opaall 3y Hlai oyl Aalgill il b Gl A8 ol
IV e a1 A Ao blall A6 b Jla (A el Ay Guplinall i G JalSil
dagil Ll al Gupitd) 4 ahaaiu) Blld sy dapiad Al ae el
Alglly unlisall (A58 C JelSH Bl clpad Ay —Haslaall Glasbeall 3355
DUaly edad Ablas Ay —Had)l el ol nlad) Flad) classe o 4l
Shladl e aal) b S Gy Gyl Al G Op JelS) Alad gadl e
sl o)) Aalsill Aad Gulai fly it Ay —Gupdlinl ddiy Aadial) Zabul
L GhsY) e Alatind pasdl Al Ay daad duby ) apsll dudl
cootind) 4 alaie ] Ly @lga) alalasy

YA



YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

bl
L pd) ARl aafal) Yl
UVl dralydl Juee Gl o 4Dl Cladas (Y YY) Ll (sane dalud Olall
Aawyad A ol APl hal) ggie e clluall Gl Sa 3gay ded)l)
palaall sl —planll IS —2 0 daals . dpilaal) Epall LSl s
SN ()Y cdaa )yl
O bl aexl Akl Jolall aall el adlgd) L(YYY) asa el seae el
Osill IS —\ghy Aasls . Luilewdy/ aplelly Gpidlly Slend) dlaa .z UY)5 araail
LfE—0oY . (YY)Y dugnlall
o ueldll Jaal) GlSadis Gapdlinall LS Aallas (Y4 YY) Lagene aniall e ja o Joald)
dala Loyl dpad dlae Aglda Auly sl Ayl Ceaall adlse
XAV (1)TY edley) LK — )
Lwall o Jl 8 e LaaY) il A Guls B (YY) Ldaes dlaas desa (ued
daals . Loulaal) Egpaudt Lomisuy) das .osaal Bl Al e dglad
NEEI=VE0) 1(0)) cdanlyally Lpslaall and —5)lail) LIS —4, 0K
Aladiuly cllball Slaay) Jaail) & odaldl dads L(Y+ oY) sl gy Aaldl oladls
plaill L — Ll daals . opualilly Lalylly clasyl aud .Minitab galiy
casS) Oy
sene ama s dghe oo sl (e cChug 5 e use dena e
LaglplSi cflsi) aals Metaverse 4uii aaiiu¥ rsibe Jite .(Y:YY)
eI Cttae G g paad) Ll Lullal] g )l Sapa Spen A cilapleal)
i) cmabally Doulaall audl Jo¥1 sl alall ainall . giball bilsag Liliag
Lute daals LYoV olvieed) doatil) st ) jeac 4 )Yl JW)Sal
Byladll IS cenlalud)

Yid



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

Ay ls el Clasdl) e Aie (B Qupilize 48 A (Y4 YY) L e deal Gk e
B~ ) dmels ey Gpaddl dlas A4S Allad A oty e
ATA-Y ) :(\)'H" ‘r“)‘}“

4 5alany) dadly el Ll

Abdel-Khalik, A.R., & Ajinkya, B. B., (1979), "Empirical Research in
Accounting, A Methodological Viewpoint”, American Accounting
Association.

Aharon, D. Y., Demir, E., & Siev, S., (2022). Real returns from unreal
world? Market reaction to Metaverse disclosures. Research in
International Business  and Finance.  63(3), 1-12.
https://doi.org/10.1016/j.ribaf.2022.101778.

Akour, I. A., Al-Maroof, R. S., Alfaisal, R., & Salloum, S. A., (2022). A
conceptual framework for determining metaverse adoption in higher
institutions of gulf area: An empirical study using hybrid SEM-ANN
approach. Computers and Education: Artificial Intelligence. 3, 1-
14. https://doi.org/10.1016/j.caeai.2022.100052.

Akyildirim, E., Corbet, S., Sensoy, A., & Yarovaya, L., (2020). The Impact
of Blockchain Related Name Changes on Corporate Performance.
Journal of Corporate Finance. 65(4), 1-72.
https://doi.org/10.1016/j.jcorpfin.2020.101759.

Al-Gnbri, M. K. A., (2022). Internal Auditing in Metaverse World: Between
the Prospects of Virtual Reality and the Possibilities of Augmented
Reality. The Indonesian Accounting Review. 12(2), 125-134.
https://doi.org/10.14414/tiar.v12i2.2848.

Al-Gnbri, M. K. A., (2022). Accounting and Auditing in the Metaverse
World from a Virtual Reality Perspective: A Future Research.
Journal of Metaverse. 2(1), 29-41.

Alizadehsalehi, S., & Yitmen, I., (2021). Digital twin-based progress
monitoring management model through reality capture to extended
reality technologies (DRX). Smart and Sustainable Built
Environment. 12(1), 200-236. https://doi.org/10.1108/SASBE-01-
2021-0016.

Allam, Z., Sharifi, A., Bibri, S. E., Jones, D. S., & Krogstie, J., (2022). The
Metaverse as a Virtual Form of Smart Cities: Opportunities and
Challenges for Environmental, Economic, and Social Sustainability

Yv.


https://doi.org/10.1016/j.ribaf.2022.101778
https://doi.org/10.1016/j.caeai.2022.100052
https://doi.org/10.14414/tiar.v12i2.2848
https://doi.org/10.1108/SASBE-01-2021-0016
https://doi.org/10.1108/SASBE-01-2021-0016

YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

in Urban Futures. Smart  Cities. (5), 771-801.
https://doi.org/10.3390/smartcities5030040.

Alogaily, M., Bouachir, O., Karray, F., Al Ridhawi, I., & El Saddik, A.,
(2022). Integrating Digital Twin and Advanced Intelligent
Technologies to Realize the Metaverse. IEEE Consumer
Electronics Magazine. (99), 1-8.
https://doi.org/10.1109/MCE.2022.3212570.

Attencia, G., & Mattos, C., (2022). Adoption of digital technologies for
asset management in construction projects. Journal of Information
Technology in Construction. (27), 619-629.
https://doi.org/10.36680/j.itcon.2022.030.

Banamtuan, O., Zuhroh, D., & Sihwahjoeni, (2020). Asset Management
and Capital Ownership on Firm Value: Through Profitability. AFRE
Accounting and Financial Review. 3(1), 83-92.

Bao, Y., Zhang, X., Zhou, T., Chen, Z., & Ming, X., (2022). Application of
Industrial Internet for Equipment Asset Management in Social
Digitalization Platform Based on System Engineering Using Fuzzy
DEMATEL-TOPSIS. Machines.
https://doi.org/10.3390/machines10121137.

Belk, R., Humayun, M., & Brouard, M., (2022). Money, possessions, and
ownership in the Metaverse: nFTs, cryptocurrencies, web3 and wild
markets. Journal of Business Research. 153, 198-205.
https://doi.org/10.1016/j.jbusres.2022.08.031.

Biller, B., & Biller, S., (2023). Implementing Digital Twins That Learn: Al
and Simulation Are at the Core. Machines. 11(4).
https://doi.org/10.3390/machines11040425.

Boschert, S., & Rosen, R., (2018). Next Generation Digital Twin.
https://www.researchgate.net/publication/325119950.

Bun, P., Grajewski, D., & Gorski, F., (2021). Using augmented reality
devices for remote support in manufacturing: A case study and
analysis. Advances in Production Engineering & Management. 16
(4), 418-430. https://doi.org/10.14743/apem2021.4.410.

Burghardt, A., Szybicki, D., Gierlak, P., Kurc, K., Pietru’s, P., & Cygan, R.,
(2020). Programming of Industrial Robots Using Virtual Reality and
Digital Twins. Applied
Scince. https://doi.org/10.3390/app10020486.

Cai, Y., Starly, B., Cohen, P., & Lee, Y. S., (2017). Sensor data and
information fusion to construct digital-twins virtual machine tools

AR


https://www.researchgate.net/journal/IEEE-Consumer-Electronics-Magazine-2162-2256
https://www.researchgate.net/journal/IEEE-Consumer-Electronics-Magazine-2162-2256
http://dx.doi.org/10.1109/MCE.2022.3212570
https://www.researchgate.net/journal/Journal-of-Information-Technology-in-Construction-1874-4753
https://www.researchgate.net/journal/Journal-of-Information-Technology-in-Construction-1874-4753
https://doi.org/10.3390/machines10121137
https://doi.org/10.1016/j.jbusres.2022.08.031
https://doi.org/10.3390/machines11040425
https://www.researchgate.net/publication/325119950
https://doi.org/10.3390/app10020486

o ) A N o g rl g B Sl 9
S Jhitd did hliao 20de .2 A28 A3 - Jpo) By pliads Ayaally il o uslasy

for cyber-physical manufacturing. Procedia Manufacturing. 10,
1031 — 1042.

Campos, J., Sharmab, P., Jantunenc, E., Bagleed, D., & Fumagallie, L.,
(2016). The challenges of cybersecurity frameworks to protect data
required for the development of advanced maintenance. Procedia
CIRP. 47, 222-227. https://doi.org/10.1016/j.procir.2016.03.059.

Castellanos, M. J., & Navarro-Newball, A. A., (2019). Prototyping an
augmented reality maintenance and repairing system for a deep well
vertical turbine pump. International Conference on Electronics,
Communications and Computers (CONIELECOMP). 36-40.
https://doi.org/ 10.1109/CONIELECOMP.2019.8673254.

Chang, Y. S., Nuernberger, B., Luan, B., & Hollerer. T., (2017). Evaluating
Gesture-Based ~ Augmented  Reality ~ Annotation. IEEE.
https://doi.org/10.1109/3DUI.2017.7893337.

Chen, C., & Yao, M. Z., (2021). Strategic use of immersive media and
narrative message in virtual marketing: Understanding the roles of
telepresence and transportation. Psychology & marketing - Wiley
Interscience. 39(3), 524-542. https://doi.org/10.1002/mar.21630.

Cheng, S., Zhang, Y., Li, X,, Yang, L., Yuan, X., & Li, S. Z., (2022).
Roadmap toward the metaverse: An Al perspective. The Innovation.
3(5). https://doi.org/10.1016/j.xinn.2022.100293.

Cimino, C., Negri, E., & Fumagalli, L., (2019). Review of digital twin
applications in manufacturing. Computer in Industry. 113(C).
https://doi.org/10.1016/j.compind.2019.103130.

Corradini, F., & Silvestri, M., (2022). Design and testing of a digital twin
for monitoring and quality assessment of material extrusion process.
Additive Manufacturing. 51, 1-13.
https://doi.org/10.1016/j.addma.2022.102633.

Dallel, M., Havard, V., Dupuis, Y., & Baudry, D., (2023). Digital twin of an
industrial workstation: A novel method of an auto-labeled data
generator using virtual reality for human action recognition in the
context of human—robot collaboration. Engineering Applications of
Artificial Intelligence.
https://doi.org/10.1016/j.engappai.2022.105655.

Del Amo, I.F., Erkoyuncu, J.A., Roy, R., & Wilding, S. (2018). Augmented
reality in maintenance: An information-centred design framework,
Procedia Manufacturing, 19, 148-155,
https://doi.org/10.1016/j.promfg.2018.01.021.

Yvy


https://doi.org/10.1016/j.procir.2016.03.059
https://doi.org/10.1109/3DUI.2017.7893337
https://doi.org/10.1002/mar.21630
https://doi.org/10.1016/j.addma.2022.102633
https://doi.org/10.1016/j.engappai.2022.105655
https://doi.org/10.1016/j.promfg.2018.01.021

YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Dionisio, J. D. N., Burns, W. G., & Gilbert, R., (2013). 3D Virtual Worlds
and the Metaverse: Current gatus and Future Possibilities. ACM
Computing Surveys. 45(3), 1-38.
http://dx.doi.org/10.1145/2480741.2480751.

El-Akruti, K., Dwight, R., & Zhang, T., (2013). The strategic role of
Engineering Asset Management. International Journal of
Production Economic. 146(1), 227-239.
https://doi.org/10.1016/j.ijpe.2013.07.002.

Elayan, H., Alogaily, M., & Guizani, M., (2021). Digital Twin for
Intelligent Context-Aware 10T Healthcare Systems. IEEE Internet
of Things Journal. 8(23), 16749 —
16757. https://doi.org/10.1109/J10T.2021.3051158.

Erkoyuncua, J. A., Amoa, |. F. D., Ariansyaha, D., Bulkaa, D., Vrabic, R.,
& Roy, R., (2020). A design framework for adaptive digital twins.
CIRP Annals - Manufacturing Technology. 69, 145-148.
https://doi.org/10.1016/j.cirp.2020.04.086.

Errandonea, 1., Beltran, S., & Arrizabalaga, S., (2020). Digital Twin for
maintenance: A literature review. Computers in Industry.
https://doi.org/10.1016/j.compind.2020.103316.

Facebook, (2021). Introducing Meta: A Social Technology Company.
https://about.fb.com/news/2021/10/facebook-company-is-now-
meta/.

Fraga, P., Fernandez, T. M., Blanco, O & Vilar, M. A., (2018). A Review on
Industrial Augmented Reality Systems for the Industry 4.0 Shipyard.
IEEE Access. 6, 13358 — 13375.
https://doi.org/10.1109/ACCESS.2018.2808326.

Fuller, A., Fan, Z., Day, C., & Barlow, C., (2020). Digital Twin: Enabling
Technologies, Challenges and Open Research. IEEE Access. 8,
108952 — 108971. https://doi.org/ 10.1109/ACCESS.2020.299835.

Ghosh, 1., Alfaro-Cortes, E., Gamez, M., & Garcia, N., (2023). Do travel
uncertainty and invasion rhetoric spur Metaverse financial asset? —
Gauging the role of media influence. Finance Research Letters. 51,
1-9. https://doi.org/10.1016/j.frl.2022.103434.

Gitelman, L. D., Gavrilova, T. B., & Kozhevnikov, M. V., (2021). Asset
Management Tools in The Digital Enveronment. Safety and
Security Engineering IX. https://doi.org/10.2495/SAFE210031.

Gotz, C. S., Karlsson, P., & Yitmen, 1., (2020) Exploring applicability,
interoperability and integrability of Blockchain-based digital twins

Yvy


https://doi.org/10.1016/j.ijpe.2013.07.002
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6488907
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6488907
https://doi.org/
https://doi.org/
https://doi.org/10.1016/j.cirp.2020.04.086
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639
https://doi.org/10.1109/ACCESS.2018.2808326
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639
https://doi.org/
https://www.witpress.com/books/978-1-78466-443-5
https://www.witpress.com/books/978-1-78466-443-5
https://doi.org/10.2495/SAFE210031

o ) A N o g rl g B Sl 9
S Jhitd did hliao 20de .2 A28 A3 - Jpo) By pliads Ayaally il o uslasy

for asset life cycle management. Smart and Sustainable Built
Environment. 11(3), 532-558. https://doi.org/10.1108/SASBE-08-
2020-0115.

Guo, F., Zou, F., Liu, J., & Wang, Z., (2018). Working mode in aircraft
manufacturing based on digital coordination model. The
International Journal of Advanced Manufacturing Technology.
98(1), 1547-1571. https://doi.org/10.1007/s00170-018-2048-0.

Haag, S., & Anderl, R., (2018). Digital twin — Proof of concept.
Manufacturing Letters. 15, 64-66.
https://doi.org/10.1016/j.mfglet.2018.02.006.

Hashash, O., Chaccour, C., Saad, W., Sakaguchi, K., & Yu, T., (2022).
Towards a Decentralized Metaverse: Synchronized Orchestration of
Digital Twins and Sub-Metaverses.
https://doi.org/10.48550/arXiv.2211.14686.

He, B., & Bai, K. (2020). Digital twin-based sustainable intelligent
manufacturing: a review. Advanced in Manufacturing. 9(1), 1-21.
https://doi.org/10.1007/s40436-020-003025.

Huang, Z., Shen, Y., Li, J., Fey, M., & Brecher, C., (2021). A Survey on Al-
Driven Digital Twins in Industry 4.0: Smart Manufacturing and
Advanced Robotics. Sensors. 21(19), 1-35.
https://doi.org/10.3390/s21196340.

Huynh-The, T., Pham, Q., Pham, X., Nguyen, T. T., Han, Z., & Kim, D.,
(202¥). Artificial intelligence for the metaverse: A survey.
Engineering Applications of Artificial Intelligence. 117, 1-22.
https://doi.org/10.1016/j.engappai.2022.105581.

Jaung, W., (2022). Digital forest recreation in the metaverse: Opportunities
and challenges. Technological Forecasting & Social Change. 185,
1-12. https://doi.org/10.1016/j.techfore.2022.122090.

Kamble, S., Gunasekaran, A., Parekh, H., Mani, V., Belhadi, A., & Sharma,
R., (2022). Digital twin for sustainable manufacturing supply chains:
Current trends, future perspectives, and an implementation
framework. Technological Forecasting & Social Change. 176, 1-
13. https://doi.org/ 10.1016/j.techfore.2021.121448.

Kans, M., & Galar, D., (2017). The Impact of Maintenance 4.0 and Big Data
Analytics within Strategic Asset Management. 6th International
Conference on Maintenance Performance Measurement and
Management. 96-104.

Yv¢


https://doi.org/10.1108/SASBE-08-2020-0115
https://doi.org/10.1108/SASBE-08-2020-0115
https://doi.org/10.48550/arXiv.2211.14686
https://doi.org/10.1016/j.engappai.2022.105581
https://doi.org/

YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Kemec, A., (2022). From Reality to Virtuality: Re-discussing Cities with the
Concept of the Metaverse. International Journal of Management
and Accounting. 4(1), 12-20.
https://doi.org/10.34104/ijma.022.00120020.

Khalaj, O., Jamshidi, M. B., Hassas, P., Hosseininezhad, M., Masek, B.,
Stadler, C., & Svoboda, J., (2022). Metaverse and Al Digital
Twinning of 42SiCr Steel Alloys. Mathematics. 11(1), 1-
23. https://doi.org/10.3390/math11010004.

Khamaksorn, A., Nimmolrat, A., Mahat, N., & Thinnukool, O., (2021). An
IDEFO Functional Planning Model for the Development of an Asset
Management Framework: A Case Study of Chiang Mai University.
Journal  of  Construction in  Developing  Countries.
https://doi.org/10.21315/jcdc-12-20-0249.

Lee, L. H.,, Braud, T., Zhou, P., Wang, L., Xu, D., Lin, Z., Kumar, A.,
Bermejo, C., & Hui, P., (2021). All One Needs to Know about
Metaverse: A Complete Survey on Technological Singularity,
Virtual Ecosystem, and Research Agenda. Journal of Latex Class
Files, 14(8), 1-66.

Lee, J., Kundu, P., (2022). Integrated cyber-physical systems and industrial
metaverse for remote manufacturing. Manufacturing Letters. 34,12-
15. https://doi.org/10.1016/j.mfglet.2022.08.012.

Li, L., Lei, B.,, & Mao, C., (2022). Digital twin in smart manufacturing.
Journal of Industrial Information Integration. 26, 1-18.
https://doi.org/10.1016/j.jii.2021.100289.

Liu, J., Zhou, H., Tian, G., Liu, X., & Jing, X., (2019). Digital twin-based
process reuse and evaluation approach for smart process planning.
The International Journal of Advanced Manufacturing
Technology. 100,1619-1634. https://doi.org/10.1007/s00170-018-
2748-5.

Lu, Y., Liu, C., Wang, K. I. K., Huang, H., & Xua, X., (2020). Digital
Twin-driven smart manufacturing: Connotation, reference model,
applications and research issues. Robotics and Computer Integrated
Manufacturing. 61, 1-14.
https://doi.org/10.1016/j.rcim.2019.101837

Ludwig, T., Stickel, O., Tolmie, P., & Sellmer, M. (2021). shARe-IT: Ad
hoc remote troubleshooting through augmented reality, Computer
Supported Cooperative Work (CSCW). 30, 119-167, https://doi.org/
10.1007/s10606-021-09393-5.

Yve


https://doi.org/10.34104/ijma.022.00120020
https://doi.org/10.3390/math11010004
https://doi.org/10.1016/j.mfglet.2022.08.012
https://doi.org/10.1007/s00170-018-2748-5
https://doi.org/10.1007/s00170-018-2748-5

o ) A N o g rl g B Sl 9
S Jhitd did hliao 20de .2 A28 A3 - Jpo) By pliads Ayaally il o uslasy

Lv, Z., & Xie, S., (2021). Artificial intelligence in the digital twins: State of
the art, challenges, and future research topics.
https://doi.org/10.12688/digitaltwin.17524.1.

Lv, Z., Shang, W. L., & Guizani, M., (2022). Impact of Digital Twins and
Metaverse on Cities: History, Current Situation, and Application
Perspectives. Applied Scince. https://doi.org/10.3390/
app122412820.

Lv, Z., Xie, S., Li, Y., Hossain, M. S., & El Saddik, A., (2022). Building the
metaverse using digital twins at all scales, states, and relations.
Virtual Reality & Intelligent Hardware. 4(6), 459-470.

Lv, Z., Qiao, L., Li, Y., Yuan, Y., & Wang, F., (2022). BlockNet: Beyond
reliable spatial Digital Twins to Parallel Metaverse. Patterns. 3(5),
1-9.https://doi.org/10.1016/j.patter.2022.100468.

Macchi, M., Roda, 1., Negri, E., Fumagalli, L., (2018). Exploring the role of
Digital Twin for Asset Life Cycle Management. International
Federation of Automatic Control (IFAC).
https://doi.org/10.1016/j.ifacol.2018.08.415.

Maletic, D., Maletic, M., Al-Najjar, B., & Gomiscek, B., (2020). An
Analysis of Physical Asset Management Core Practices and Their
Influence on  Operational  Performance.  Sustainability.
https://doi.org/ 10.3390/su12219097.

Minerva, R., Lee, G. M., & Crespi, N., (2020). Digital Twin in the loT
Context: A Survey on Technical Features, Scenarios, and
Architectural Models. IEEE. 108(10), 1785-1824.
https://doi.org/10.1109/JPROC.2020.2998530.

Monostori, L., Kadar, B., Bauernhansl, T., Kondoh, S., Kumara, S.,
Reinhart, G., Sauer, O., Schuh, G., Sihn, W., & K. Ueda, K., (2016).
Cyber-physical systems in manufacturing. CIRP Annals -
Manufacturing Technology. 65(2), 621-641.
https://doi.org/10.1016/j.cirp.2016.06.005.

Mourtzis, D., Panopoulos, N., Angelopoulos, J., Wang, B., Wang, L.,
(2022). Human centric platforms for personalized value creation in
metaverse. Journal of Manufacturing Systems. 65, 653-659.
https://doi.org/10.1016/j.jmsy.2022.11.004.

Mystakidis, S., (2022). Metaverse. Encyclopedia. 2, 486-497.
https://doi.org/10.3390/encyclopedia2010031.

Obermair, F., Althaler, J., Seiler, U., Zeilinger, P., Lechner, A., Pfaffeneder,
L., Richter, M., & Wolfartsberger, J., (2020). Maintenance with

Yva


https://doi.org/10.3390/
https://doi.org/10.1016/j.patter.2022.100468
https://doi.org/10.1016/j.ifacol.2018.08.415
https://doi.org/10.1109/JPROC.2020.2998530
https://doi.org/10.3390/encyclopedia2010031

YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Augmented Reality Remote Support in Comparison to Paper- Based
Instructions: Experiment and Analysis. IEEE 7th International
Conference on Industrial Engineering and Applications (ICIEA).
942-974. https://doi.org/10.1109/ICIEA49774.2020.9102078.

Oh, H. J., Kim, J., Chang, J. J. C., Park, N., & Lee, S., (2023). Social
benefits of living in the metaverse: The relationships among social
presence, supportive interaction, social self-efficacy, and feelings of
loneliness. Computers in  Human Behavior. 139, 1-11.
https://doi.org/10.1016/j.chb.2022.107498.

Onaji, I., Tiwari, D., Soulatiantork, P., Song, B., & Tiwari, A., (2022).
Digital twin in manufacturing: conceptual framework and case
studies. International Journal of Computer Integrated
Manufacturing. 35(8), 831-858.
https://doi.org/10.1080/0951192X.2022.2027014.

O’Sullivan, J., O’Sullivan, D., & Bruton, K., (2020). A case-study in the
introduction of a digital twin in a large-scale smart manufacturing
facility. Procedia Manufacturing. (52), 1523-1530.
https://doi.org/10.1016/j.promfg.2020.10.212.

Palmarini, R., Erkoyuncu, J. A., Roy, R., & Torabmostaedi, H., (2018). A
systematic review of augmented reality applications in maintenance.
Robotics and Computer—Integrated Manufacturing. 49, 215-228.
http://dx.doi.org/10.1016/j.rcim.2017.06.002.

Pamucar, D., Deveci, M., Gokasar, I., Tavana, M., & Koppen, M., (2022). A
metaverse assessment model for sustainable transportation using
ordinal priority approach and Aczel-Alsina norms. Technological
Forecasting & Social Change. 182, 1-18.
https://doi.org/10.1016/j.techfore.2022.121778.

Pérez, L., Rodriguez-Jiménez, S., Rodriguez, N., Usamentiaga, R., &
Garcia, D.F., (2020). Digital twin and virtual reality based
methodology for multi-robot manufacturing cell commissioning.
Applied Scince. http://dx.doi.org/10.3390/app10103633.

Perno, M., & Hvam, L., (2020). Developing a Framework for Scoping
Digital Twins in the Process Manufacturing Industry. 10S Press. 13,
475-486. https://doi.org/doi:10.3233/ATDE200185.

Perno, M., Hvama, L., & Haug, A., (2022). Implementation of digital twins
in the process industry: A systematic literature review of enablers
and  barriers. Computers in  Industry. 134, 1-16.
https://doi.org/10.1016/j.compind.2021.103558.

Yvyv


https://ieeexplore.ieee.org/xpl/conhome/9093929/proceeding
https://ieeexplore.ieee.org/xpl/conhome/9093929/proceeding
https://doi.org/10.1109/ICIEA49774.2020.9102078
https://doi.org/10.1080/0951192X.2022.2027014
https://doi.org/10.1016/j.promfg.2020.10.212
https://doi.org/10.1016/j.techfore.2022.121778
http://dx.doi.org/10.3390/app10103633
https://doi.org/doi:10.3233/ATDE200185
https://doi.org/10.1016/j.compind.2021.103558

o ) A N o g rl g B Sl 9
S Jhitd did hliao 20de .2 A28 A3 - Jpo) By pliads Ayaally il o uslasy

Polenghi, A., Roda, 1., Macchi, M., & Pozzetti, A., (2021). Information as a
key dimension to develop industrial asset management in
manufacturing. Journal of Quality in Maintenance Engineering.
https://doi.org/10.1108/JQME-09-2020-0095.

Polini, W., & Corrado, A., (2020). Digital twin of composite assembly
manufacturing process. International Journal of Production
Research. 58(17), 5238-5252.
https://doi.org/10.1080/00207543.2020.1714091.

Qiu, C., Zhou, S., Liu, Z.,, Gao, Q., & Tan, J., (2019). Digital assembly
technology based on augmented reality and digital twins: a review.
Virtual Reality & Intelligent Hardware. 1(6), 597-610.

Ran, W., Yimin, H., & Yang, Z., (2022). Application of Digital Twins to
Flexible Production Management: Taking a Shandong Factory as an
Example. Mobile Information Systems.
https://doi.org/10.1155/2022/6099409.

Rathore, M. M., Shah, S. A., Shukla, D., Bentafat, E., & Bakiras, S., (2021).
The Role of Al, Machine Learning, and Big Data in Digital
Twinning: A Systematic Literature Review, Challenges, and
Opportunities. IEEE. 9), 32030 - 32052.
https://doi.org/10.1109/ACCESS.2021.3060863.

Schumacher, p., (2022). The metaverse as opportunity for architecture and
society: design drivers, core competencies. Architectural
Intelligence. 1(11), 1-20. https://doi.org/10.1007/s44223-022-

00010-z.
Segovia, M., & Alfaro, J. G., (2022). Design, Modeling and Implementation
of Digital Twins. Sensors. 22(14), 1-30.

https://doi.org/10.3390/522145396.

Shahzad, M., Shafig, M. T., Douglas, D., & Kassem, M., (2022). Digital
Twins in  Built Environments: An Investigation of the
Characteristics,  Applications, and Challenges. Buildings.
https://doi.org/10.3390/buildings12020120.

Shao, G., & Helu, M., (2020). Framework for A Digital Twin in
Manufacturing: Scope and Requirment. Journal Pre-proofs.
https://doi.org/10.1016/j.mfglet.2020.04.004.

Siyaev, A., Jo, G., (2021). Towards Aircraft Maintenance Metaverse Using
Speech Interactions with Virtual Objects in Mixed Reality. Sensors.
https:// doi.org/10.3390/s21062066.

YYA


https://doi.org/10.1108/JQME-09-2020-0095
https://doi.org/10.1080/00207543.2020.1714091
https://doi.org/10.1155/2022/6099409
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639
https://doi.org/10.1109/ACCESS.2021.3060863
https://doi.org/10.3390/s22145396
https://doi.org/10.3390/buildings12020120
https://doi.org/10.1016/j.mfglet.2020.04.004

YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Staczek, P., Pizon, J., Danilczuk, W., & Gola, A., (2021). A Digital Twin
Approach for the Improvement of an Autonomous Mobile Robots
(AMR’s) Operating Environment—A Case Study. Sensors. 21(23),
1-17. https://doi.org/10.3390/s21237830.
Talkhestani, B. A., Jung, T., Lindemann, B., Sahlab, N., Jazdi, N., Schloegl,
W., & Weyrich, M., (2019). An architecture of an Intelligent Digital
Twin in a Cyber-Physical Production System.
Automatisierungstechnik, 67(9), 762-782.
https://doi.org/10.1515/auto-2019-0039.
Tao, F., & Zhang, M., (2017). Digital Twin Shop-Floor: A New Shop-Floor
Paradigm Towards Smart Manufacturing. IEEE Access. 5, 20418-
20427. https://doi.org/10.1109/ACCESS.2017.27560609.
Tao, F., Member, S., Zhang, H., Liu, A., & Nee, A.Y.C., (2018). Digital
Twin in Industry: State-of-the-Art. IEEE Transactions on
Industrial Informatics. 15(4), 2405 — 2415.
Tao, F., Cheng, J., Qi, Q., & Zhang, M., Zhang, H., & Sui, F., (2018).
Digital twin-driven product design, manufacturing and service with
big data. International Journal Advanced Manufacturing
Technololgy. (94), 3563-3576.https://doi.org/ 10.1007/s00170-017-
0233-1.
Tchana, Y., Ducellier, G., & Remy, S., (2019). Designing a unique Digital
Twin for linear infrastructures lifecycle management. Procedia
CIRP. 84, 545-549. https://doi.org/10.1016/j.procir.2019.04.176.
Trauer, J., Recksiek, S. S., Engel, C., Spreitzer, K., & Zimmermann, M.,
(2020). What is A Digital Twin? — Definitions and Insights from an
Industrial Case Study in Technical Product
Deveolpment. Proceedings of the Desgin 2020 16th International
Design Conference. 757-766. https://doi.org/10.1017/dsd.2020.15.
Trunfio, M., & Rossi, S., (2022). Advances in Metaverse Investigation:
Streams of Research and Future Agenda. Virtual Worlds. (1), 103-
129. https://doi.org/10.3390/virtualworlds1020007.

Ukko, J., Saunila, M., Nasiri, M., Rantala, T., & Holopainen, M., (2022).
Digital twins’ impact on organizational control: perspectives on
formal vs social control. Information Technology & People. 35(8),
253-272.

Vachalek, J., Bartaisky, L., Rovny, O., & Sismisova, D., (2017). The Digital
Twin of an Industrial Production Line Within the Industry 4.0
Concept. IEEE. https://doi.org/10.1109/PC.2017.7976223.

Yvsa


https://doi.org/10.3390/s21237830
https://doi.org/10.1515/auto-2019-0039
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6287639
https://doi.org/
https://doi.org/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=9424
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=9424
https://doi.org/10.1016/j.procir.2019.04.176
https://www.designsociety.org/publication/42562/DS+102%3A+Proceedings+of+the+DESIGN+2020+16th+International+Design+Conference
https://www.designsociety.org/publication/42562/DS+102%3A+Proceedings+of+the+DESIGN+2020+16th+International+Design+Conference
https://doi.org/10.1017/dsd.2020.15
https://doi.org/10.3390/virtualworlds1020007
https://doi.org/10.1109/PC.2017.7976223

o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

Vathoopan, M., Johny, M., Zoitl, A., & Knoll, A., (2018). Modular Fault
Ascription and Corrective Maintenance Using a Digital Twin.
International Federation of Automatic Control. https://doi.org/
10.1016/j.ifacol.2018.08.470.

Voipio, V., Elfvengren, K., Korpela, J., & Vilko, J., (2021). Driving
competitiveness with RFID-enabled digital twin: case study from a
global manufacturing firm’s supply chain. Measuring Business
Excellence. 27(1), 40-53. https://doi.org/10.1108/MBE-06-2021-
0084.

Weerasekara, S., Lu, Z., Ozek, B., Isaacs, J., & Kamarthi, S., (2022). Trends
in Adopting Industry 4.0 for Asset Life Cycle Management for
Sustainability: A Keyword Co-Occurrence Network Review and
Analysis. Sustainability. https://doi.org/10.3390/ su14191223.

Whyte, J., Stasis, A., & Lindkvist, C., (2015). Managing change in the
delivery of complex projects: Configuration management, asset
information and ‘big data’. International Journal of Project
Management. 34(2), 339-351.

Xi, N., Chen, J., Gama, F., Riar, M., & Hamari, J., (2022). The challenges
of entering the metaverse: An experiment on the effect of extended
reality on workload. Information Systems Frontiers. 12, 1-22.
https://doi.org/10.1007/s10796-022-10244-X.

Xiangdong, X., Bo, L., & Jiannan, G., (2020). Asset Management of Oil and
Gas Pipline System Based on Digital Twin. International
Federation of Automatic Control.
https://doi.org/10.1016/j.ifacol.2021.04.163.

Yang, B., Yang, S., Lv, Z., Wang, F., & Olofsson, T., (2022). Application of
Digital Twins and Metaverse in the Field of Fluid Machinery
Pumps and Fans: A Review. Sensors.
https://doi.org/10.3390/s22239294.

Yang, J., Langley, R. S., Andrade, L., (2022). Digital twins for design in the
presence of uncertainties. Mechanical Systems and Signal
Processing. https://doi.org/10.1016/j.ymssp.2022.109338.

Zallio, M., & Clarkson, P. J., (2022). Designing the metaverse: A study on
inclusion, diversity, equity, accessibility and safety for digital
immersive environments. Telematics and Informatics. 75, 1-12.
https://doi.org/10.1016/j.tele.2022.101909.

Yv.


https://www.emerald.com/insight/publication/issn/1368-3047
https://www.emerald.com/insight/publication/issn/1368-3047
https://doi.org/10.1108/MBE-06-2021-0084
https://doi.org/10.1108/MBE-06-2021-0084
https://doi.org/10.1007/s10796-022-10244-x
https://doi.org/10.3390/s22239294
https://doi.org/10.1016/j.tele.2022.101909

YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

daanll 3adla
L pill cA 1Y) a8y Gala

JRRNEN X
dclia Jlw & QAN gaaY Al Ala o Ayt duhy Jony Gl a8
Gl o Guplisdl A Guk B L) Giags llyy g SNy 3leSh 362l
s AD o2 o Laabl) Aalgl 2l Jaadl) pally Jpal) 3y plaiy Aibially Junial
O sthally . Jpal 88 b atiall oUailly shasall agliinls ) Caalll Gaye b Jn

Ng Balall A e laYly Tus sl uhyy oS3l 2Sslous
aaalSYy dpalaal) Aprall o) b Belill aSianliay aSiglet Guan lase Ciald) iy
2 Y Cun Auhall dase Al AV e pSinbus Sl Gilgay e i) DA e
el SLlaY! msen (s omdi Sy i e (& Ll Bl Gllaly dama sl

i alall Cand) (e aadi s Al Ay
cecccccee iy ala¥) (3lE sy Vsliadis
Eaal)

e



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

daaddd) bl Y4l

.................................. H(eolasl) asy) -
wdin GuspsllSy I Claglensy Clila Gusp ISy s GusplSs T bl dagall -
) [l aaa I e cnlaa [ el diglagl) -
alad asnans Jlaa ] Glily Jas [
VLl [l y (uiiga [ Llaa/Juii [z ) Luriga [
Liwale [ el byl sl [ 5 Llad) clupal) e Jemall =

wal 0 ohygSa I
Glgiw Vo e ST 0 s V=0 e 0 g 0 e J3T 0 155080 Cilgins d2e —
Al pally A el 48Y clalhaal) aai :lls
& Ll dlading ALy Leliaal 5y ge sle s :(Virtual reality) o)yl adlg)
Cilide e B puenio aeil Gpeativall el DA 0e lls e Aply Lglay
$ead) saclue @l cilamall doldl Al 8 Jlall s LS Ll dBiles Gylay oslenss
Ll s el 3eals (bl Clelaws @lia Jie ulsall 3axeie danadial
Gleady Glasleas g Al 4udill e 35le s @ (Augmented reality) jjaeall adlgl)
D) ssinad Galiie (o285 zhe P o adll gl 8 28l dpalal) Al (8 dalie el
i) allall aa Ay sulal) Ky Cilmayl) (10
3Slaal olaialS aagi Adles ¥ duad)y dalus (e B)le o i(Metaverse) (updlisall 44k
sl Al

LA po Lol (38155 ol zhsa e bl :(Digital Twins) 4wyl dajg 45
Laslsi€ill e UL o3a g laly @lgluy Gailiad dadals Chiag) ¢ dial) Alld) 8 4l
il gl 8 A

@l alledl G eadl) aus Al 4@l . :(Internet of Things) L) ey 4
llaally 3] JalS5 5ol ol 3l pe logleal) (385 Lialhe A (e bl
5eaY) ae Jualsill Aallaally Sladially dsell waad Ch i PR G liially alal)
L) e AV cleadll

Yvy



YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Aail) (e degene oo 3le :(Assets Management System ) Jsad) 53 sl
Lo Adiil) 50 lH iiaty cpslhaall Jpea) aaad ) oand () Jeall Cilaaly ddagiyall
30 i sland) Galaal Gaiatl anas §f JeaV) e (aladlls cdibually Jundil) Jilee (yads
Alad
L all) ey Ll
(V) 4

Ayl 53eal) delia b sl Appad) clindl Sl (e saals (o) 381
O Al dnay 5She Clatie ganaly sk b slanal Ay, Jualiy LA SN
lete Ule sliaiad) asiliind e Jsua¥) 53] Lmsliind Faelga B9 ) Lgiadilfind Cags
Dl bld sk DA e slaiad) Ay ady Gy €3 Jead) 313 Zanglind ol
atipall Jhlaall iy (Jeal) Bl sl Abaally Jalill Giolee aedy (gl
el o 5 o oS A i) maen (b Sl o3 Gradals byainne Aiay Joealy
laiall asl iy Glad) Gass ) Al 8 o Lae (JpaY)

oty Aalall Callall 550 0l b o slaad) 5yla) culaay yaY) 558l i
Claray CYL Laliall JacY) e L3S0 Eigan Loafl calia WS digeliall cilasdly <Y
saley adtll adailly ¢ Bal) ety Jlaguly WY) Cag edivg e daill oW aiiad)
ki il Y L Lpea eVl dlak N dibaal) CllSs B0y & ey oAl ye Jaril)
il 5l ) o L s @l e bl et lee dilaall ol G L)
slaid) Juaats olgd Lalade oS Lee Dbaally Juoill galy i by (Juill Ll
bty s hall sledinl ) slaiall 5 sl 3 (lal) (ans A Adlal il
daant Ll ale (i Lo s cpinadl) lane 5 Y aal 8 0 8 Jlae apagl Ao
Glelda¥l ol diny Sl slasd) ea N LY LAl ddla) Callss sla)
3y saase calal ) 0SS slandl el pna¥) Galaall Jusadl el Caaal) culidag
Galeal) Jaly ali) dual JS Gpaal (530 0o ALls Zxabe Adee sha) P (0 s
alandl Z ) hghd e sagasall claealy YL Al 2l JSLial agils (bl

Yy



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

danill ijlas ady Lo slindl daaliyl Jea¥) sy dpsks clubin il Taea
LClazally YU Lluallg

BLadall cuald (Ailally Jahdl) glaay Bl Lad Jgual) 8)03) aUaS Cpant (s Ay
:AEN @i ay) dlasy
Clandly <Y Jsii Alee Al slinally palall sladl) loglaal) sl Dlaal —
Satll YY) Gy bl Lapl) (Bia) Eiaall bl 8 LY DA (e lgaibas il
slaial) Claslea alasy (CNC) 530Sl (522
Dl ety dualad) k) o glaally culill) alia) s 58N goasil) eyl Ll —
Llaally daleiall leliayls aleall goadl Jamatll 2 Gla¥) amny by cclandlly <Y
(el I Lo 5 Ll oy ol lly bl
O Al i) LasleSs e cpaalaally Gauigally Galalall ()50l upsilly alaial) -
Y Baga 3oLy Jordil) 4SS (it e olay! WY Adsll dled) 3 US by Jal
dacy bl Bilusll Ge paall HISG jaiuse S0 sasally oskiilly Cigadd) (3l a8 —
Alaadl 3yl Gl 3 cloaill dgalsad Dl 5Slae zigal pumgl Lpudigl Slaeral
(ks 23 de guin ga duia) Aol a0 Abeay bl ey a3l Dilpuall 3y ol —
dee e o Lliadl dbpally Jadill S (8 5585 0 LS o) 45,40 cluagl
bl Aleall o U [z aall Cally JlaeY1 uins Alglaes cJaall o Wi cYYI
Al Llaall Jueel el e ol Jaliy iy 5 ydivse ddeay Lluall 5)ly) alaal -
lanaly YY) ey Glaal Al Dluall alee (any 385 o agiyd el gl
Al Lluall o caally Dluall cwdige iy g8 WSyl Jadil) byl e
Al e B caandly o adlly § il Al e dpaddl) aguls alaiiu) DA G
o) calalaad Adbiaal) Cile )3l dral e s cculazally YY)

Yy¢



pYYY pgisal

Ak Sy deadad! Al

(R gyl ) al 1 el

reas Al L ALY o Lyl 4l elay ALl Al dlip)d s b

AL el o diEilge st

48 gall dapo ol Al
Y Y| alaa | el | sl
G| Gl Ll
[
Gl L Jauall 5)09) alaS Cpeandt AGLad) Dlad) 8 sLAL Lgadas) 30 cleba¥) of @i da
td) cdl Jhdnl) il lany
censl i€l uilail adey Aalall it e Galanl) Y=
il acat Al il gheall dakail mad pacs
¢ Jasall
O o ladll gl 8 il glaall ALK dialyal) (Guiat Y-y
iy s alall adlll 8 Y dpad )l ASll 8 Y
Cladd Lol sy Lebinats Jasill llee psan
Gllaadl 3ol gpunty odandll @l (s ¥-)
Sl )
8ol sl 3yl ST e peniiinall Cipas A sgas £
sebildd,
A el ) aBy ey oz LY) Baga By e-)
bl ~ LY 5alyys soasall aludll de g
s s Jlel zilo el e slasdl 5,38 5ol 1-)
Cueads bl Gadddl s ST A e
Saaaliy) A g yall 3 1)
Cpeddiaall iy Cillge At B (ssiae oLl y=1
Lads Jae puy Y1 Uls agdl 3 oo 2l
£l
Gl Lad Jaual) 5a) Al cpeantd ARl Dlad) 6 sLaLa) Lgshas) 30 clelay) of @8 da
td) ol Al el lany
iy ) oo Glaaly G Gl oSaill Gas Y=Y
lesS e Yy Al pnal sl Sllee Anl i
€ ays
Y Jels gally deadlaly olhal) Cilasia) Y-Y

Yve




o ) A N o g rl g B Sl 9
S Jhitd did hliao 20de .2 A28 A3 - Jpo) By pliads Ayaally il o uslasy

s J8 Glasally

$ailall Cal\Ss (sl & (e ¢ JSLiall

cllaall aladd) gl (galdis cAiluall dadsl Agan Al
Cigspall e Al dadil (e Galiilly

Opsdigally Jleall 3elS b)) Apadeill mabd) asansd £
bl Cuinty candh e Al Dlpall Bl 28 e
copptiall elaal dad Glill eV Gaged ddledl
Sl (ol (il 5 (e

daly gl ehall goladl gl e aladll o-Y
a2 (e pgre Jualgill Baty coiiaill adlse

SV Qe e daslill Jadll Y s (sl =Y

dad P gl sy cibuall Clidise Gaend y=y

e ha¥) gl 2y Joa) 5l alaty Juandil) ciljlan (unt AdleinY Tygiall Lpill Gy oo Lo ¥
Sllall o3¢ ARl
%Yer %4+ %Ar %Y. %Te %o. %te %Y. %Y. %)
laa adipe Laussia laa midie
e aY) £ day Jona¥) 513 allaty Dlpeal) illan (ppent LY dpgiall Lpill Gy oo Lo ¢
Sallall 53¢ ARl
%Yo %A+ %Ar %Y. %Te %o. %te %Y %Y. %)
laa adipe Laussia laa midie
G Jladll sl an ) sagias sliial Wgiag) ) cilehaY) of gdgs da sdiag ped) Allall T, °
¢ alaally caillally o))
¥y O axa 1

:(Y) D

LSl 53aY) delia b 52l Appad) clindl S0 (e saals (0) 381 a3
O b Al Ay 5% Cilatie iy sk 8 slaall Ay, iy A SN
oo Ly eliial) mslind e Joea¥) 55)3) Tl i) Gaelse 8yg i ) Letimil i Cangs
) L ek DA e slinal Ay ads 4g) oSad Jea¥) 5y Ladliad ol
dafyal Sl sy (Jea¥) Bl Uy Dlually dadill Jgles aedy (JsaY)
el e i of oSay ) il e 3 Ll oda ey o8ydiue dbiay Jeal
laiall dasl iy Glal) Gaas ) Al 8 sas bae (JpaY)

Yva




YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Juziy Lalall Call&il) 8 5, 30l Sla o slaad) gyla) cdaay apaY) sl &,
Claas YL Baliall JlacYl e LIS igan Loayf calia WS e lall cilanally <Y
saley Adlll adailly ¢ el ety Jlaguly WY) (@ ey e deaill oW aiiad)
ki il Y Laie Byga a1 Slak N bl CllSS B3 S ey oAl Bye Jaril)
il 5l ) sm L s ol e abiul ety las ddaall Glud) G Lal)
slasd) Jueats el Labde S Lo Dbally Jotill el i by (Janil Ll
by shaal) slesinl ) slasl sl Dl 8 (olall Gany s Al il
Jaant Ll ale ity La sy cainadl) lane 5 cVY) aal 8 0 38 Jlae agagl dasi
Glela¥l o dall diny Sl slisd) ea A Y1 LAl ddle) Callss slal)
3y saame Calaal ) JSS slandl gl i) GilalYl Gyl el Ciaall ciludag
dlaadl Jaly 2l doal K el s oo 4Ll daalw ddee ela) DA e (sl
alaidl zEY) hgha e sagasall claeadly YL Aileia) dall JSLaal agils (bl
il Galae pady Lad sl Lali)) Joad) 58y Tppski Slubi Al Tueas
Llanally YU Lilpallg

Bllal) ciald (Ailually Jadil | ieleny (3l Lad Jgua) 8)3) aUAS Cppsn Qi (A
:AL) ey dasy
(i (udige ¥ odacy gyl e e JS el sally skailly Cpeadll (808 G0sSS -
Gllall Jidads 5yaY Guulae € dacy (Clmay (edige ¥odae (Ailua (uaige ¥ o2acg
liball JSLie Jidady ey clganaats SLlall hadin Cliball Jlas (el cAglad)
s Sladl et 8 LS el plall plily ciglladl) abally Al gilall ol
Opeanily plaill e e aha e lilaal
oD AL 33eal) & ABiially 5eall adlglly anl V) adlglly Aalall s3eal) ol —
4<3ll HoloLens 2 AR i)y ¢(VR) aalid¥) adlslly dalall Gyl 35ay cle Loy
canaly CVY) Dlpay Jsii b oSaall

Yvv



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

A8 & s linall zly) Jasha aal o aaal) 5 saaly AV kil L) -
siealy Ll saclsy Lened AglSQY A s3] dlalll D aume zdsal el () sancadl)
comlisall A e LelSladd (ol 7 35eiS oLt i) Lagl o Aalall jladiu)

5 iy sieals lulual) cuiecat Jilly ¢ LAY cui i) Ll i€ Lalall 33eaY) S5 -
Yl g e lgaagy ASLY Wi-Fi ey JWSN ciluy «agishils «RFID tag
el g o(JShsY)) slandly alal) wlaall Glogbeall alay ledayys AL ddlaial)
LealSlaa s ¢lelilas Lealatind (€3 0 bl (pe Bl culaaSl) JLinY T Loy dalal
Gl Aallay Jidaty cpianl SG o) Ad Gpb oo Anlad) dusall alaaial) -
AN e dnidls daead) [laina) sheal Latm ) dalaid) e g dedall

gLl ¢l YL Al laladly ol il dadle & daradiall melydl shd -
kit J<G Apualadll cilegleally bl lalia¥) 5g 5SN Geal) e lyal

Al daiaia 3. Microsoft Dynamics 365 Remote Assist Tl pladin) -
dagall Sla) ra I Gl 8 Bagasall Dleln ) (o capaill el adllly ol i)
b Aall il Jiy 2 ladls ((QR Code) dagpul) AAaiul) jse) e DA (g 4
Gll) aseny Ailually Jsll Cladaty daddyll AV 36 e gind Pdf culile (<3
8 unaia gil) il dagete 3L claal Jlu) ) ALyl VL ddlad) cleladl;
AN (e Opnae eyag Alaall seall o Al agus capd U3

Juls alayy Jaxd ) Hololens 2 jeall adlgl) culylas (e JS0 Gpeddiall hgad —
Sy e llaay) oA e 25l culinlail) w18 Apzumi Spatial Galsis (Windos 10
dee dalie (& Clehally Cladadl) adse il Hieally aliV) a8l Gl araius
Shliyy) e Jpanll (Y] ba o AV e il saame Sl ) agling ¢(praaiiinnall
ee Lol caalll e Y

YYA



YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

Toag Allg Al AL Jdo Lyl axsil) slay ALl Dlall dip)d s B

A el o Cliibige gaa
(oA Aol A58 yal) L0 (s 40N Aiad) afd] g 3)

:(Y’) Dl

LSl 53eal) delia b 52l Appead) cilindl ST (e saals (0) 38 a3
G b Al Anay 3She Cilatie gy sk 8 slaall Ay, Jiaily A SN
lete Ule csliaiadl Bnsilin) e Jpua¥) 8))3) Lmslind aslga 3950 ) Leniliind Congs
Dl bld sk PA e slaiad) Ay ady Gy €3 Jead) 313 Ganglind ol
haipall Dhladl sy (Jpa¥) 8l ol Alwally Jidill Giles aeds (Jsal)
el e g of oSay ) Aaal) e 3 lalial o3a ey oy ddiay JpaYl
alandll Lasl pay) Gl Gaas ) Al 8 g Lae (Jgal)

oy Aalall Callall 350 0l b o slaad) 5yla) culaay sl 558l i
Claray EVL Laliall Jlac) e L3S G Load claa WS dpeluall ciladls <Y
saley AR adailly o aY) aais Jagiuly rWY) GG edivg e Jedill ol puad)
i il Y Leie Bypa a1 Slay N bl S B3 5 ey oAl Bye Jaril)
Gl 5l ) om b s @l e bl ety e diladl Gl B L)
slacd) Jueats olgd Labde S L Dbally Jantill el i by (Juil Ll
by ehaal) slesinl ) slasall )l Sl 8 (olall Gany s bl callsy
Jaans L ade G Le sy caieadll Clae S Y1 aal 3 € 8 e agagl Ao
Glelial) (e aaall siny Hlall slind) en Al Y1 LAl ddla) callss sla)
3y saase calal ) 0SS slandl el pa¥) Galaall Jusadl sl Caaal) culdag
Alaadl Jaly a2l Jual K el g2 ge dls daalw ddee eha) DA (e (o]
Ll Z i) bgha e s3smsall olanally YL dilaia) 40l JSUaa) agdly cdlasal
Jonil) ciglen (et Led slanadly daliy) Joa) 3)aY Aok club il Tugs
clanally YU Llaall

YYa



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

Bladell cuald cAilually Jadil) ieplea; Gl Lad Jaal) 03] pUS Cpent Jins (A
:AEN cie)ay) sy
(il (ariga ¥ odaeg gapdiall paae o IS el Ay usdailly Ol 31 (0S5 -
Gl Jadadg 5ylaY Guulae € daey (Claay (edige ¥ odae Alua (udige ¥ o2acg
il gty (bl Basa palias) JSlae dal bl ale 3 Sladl Guey Apulal
Ld) dalg Jladly (elbal o183 Slad] gaet 8 WS alad) Glogle sy @YY
copanilly aelill g9 5da e i3
el D AL 33eaY) 8 Abicially 5eall adlglly aaldY) adlslly Aalall sealy) oyl -
<3l HoloLens 2 AR wijaiy ¢(VR) aald¥) adlglly dalall Gyl 35ay cle Ly
canaly CY) Dlpay Jsii b oSaall
sall ol 7350 slinal 1) Jashad aaf o anall 5S saaly AV pohail) y8 Hladl —
Zalify) Chaaally CYY) gaead Zudy Wil o Ll et Ay ciadd)l) Al 28 Gula
cadll Jals zlay) Laghs e
5 iy sieals lulual) cuiacat lly ¢ LAY ci i) Lol i€ alall 33eaY) a5 -
5l gaen o lgxungy ALY WinFi @S5 (WSN @il «igisllly (RFID tag

AU Lellaty Lealatiind (€ah 3 bl (e 5yl sl JLiiaY Taga Loy dalal)
ool A& e LgilSlaas gl L

dallaes sty (adl SG cujily) A Gph e 4exdS dylaud) Al aladiul -
AN e dafialy daenall i) shead leatn Al dlaidl ey dedal) ciilul)

g lils ¢l (VL Adlaiall jlalially ccilusg pl) Aadl€e 3 diaralial galydl ol —
A Sy caliiie IS Lpuladl) Ciloglaally cllall JalaaY) 55 SN geadl) Cile)yal
Lyl i1l Alaaly caladl) saaie AplKd) CDlalaally bl adng oiaal L)

\EX



YT sl Ak Sy deadad! Al (N g2l ) aal o1 Skl

linans (ol ASLaY) 836l wants Hladin) Bealy lalual) auas (e olgiy) 2 -
G ol clulually 53a¥) elal avil el 8l 8 HSatll Jalds aaat cAluse chlil Jeeg
il lghadll ol PR e ddapaill Jae AN e dad )l dalgill Gulat 8 saully skl

Vs bl e sheal DA Ge AV Jidiy Aalal) lll) A8S apeas
ulu‘)n ¢ ) cybﬂ\ 3._;)3 ¢Olnal) day ‘Zu:)....d\ e IS QB Jas L.sjr’ Civanal
AN Al aplsy JlaeY ) sieal cclalaaall el cdaalgaall 2]yl
Ldes il i) bl Lalall bl dila) & LS gl aalidV) el
4:;;:\3\).\..»\ Angia M Ay Jaitiy Jac s (e PAPYIN ISJL.\ cul\.ﬁj ‘.J.\“)}ﬂ\
coal Y ) allal) 8 i) dadeill el Aliey 585

Gloglea (305 8 ledin] 8ieal oS3 58 gae o Capall Ly Sl ¢)a)
O 13 Lae XMy landl Galall clegleall 2l ) ledind) sjeal cldle
il Gulally Jelal) sty o dadll cdgll b bl Jladl e laliall o Sa
Seill gl el e e L) DA e cgiaall Jala AN axtid) G
<Ol gLay

Alal aaliy asealy Al Adfgilly eliaal) oA cpilasl Gl ey H6
Gl 8 ala) DB zisa elil DA e Aol AN plsy SO g5
JSalls anall 3 Legie JS (38155 Blelye an cdpadyll Aalsill 26 aladinly Ayl V)
Gy A Jens Lagie IS o (e S AL dilaidll Balal (gAY Culgal) aens
L)) Al oy oLy Chags coualiY) AUl 3 lae Legagaaal g &5 casly
caladY) A dadaill V1) Ay

Oe U ¢ ) Sia IS oyl ala) S 2 3saill §ydinne Aaayy Jae & cclld aay
AT gyl Aalall Al Ul Cua e dpald) Al g z3sadl) 3ale (3L
o)l g Undl ety = Lasally cadlsll o (Spall 0N a8 daps e ST
sSlaall Alee damly Aladl) dlell oW ADU adaid) Jpdnll aSh At
sl Y agiadl B (e olaill

Y¢



o ) A N o g rl g B Sl 9
S pitd dtd sildao doio .3 A28 Dahyd - Sl 3ghof plialy Adbssatly (T oy laag

saaie Jailugy e (ggiad clily saeli o ukill JLaS) sy skl 338 Joas o

LS dSatie alad¥) A6 delii milaiy o s alliay jgeay asmaly Clik)

DUl Vo uail anyy cculilall pand ddais You v v ol sy olaill ed e Juas

=2l agdal G Lo gl Daahe 34 il LS cllaall ppen B ASEN (&

A b e Yoo s LY,
Microsoft zaliym skl (338 aladinl cdpaill Jae ABU ) ol o Jpnal) ey =
Capaill ¢ 3mall adlslly ol 8V 28150 darads 512 Dynamics 365 Remote Assist
L) ey e DA (e 4 dagal) Dlad) iy Al OIS Basasal) el e
Giliy e gt Pdf cilile JSa 8 4yall cilaliyy) Jisy #lewdls L(QR Code) dagyu
Loyl ANV dilidl Gleglaally L) gaens lually Jariall Claglets cdad )l AT
oseall e Rl asas cagnd JSE (8 L gl liailly dage 20 £5LEY el Jly)
AN e Cpma e da ddlaiall
Jul alay Jexi Al Hololens 2 el adlgl) culylai e JS0 Gpeddiall jgad —
Sy e lilaay) o183 e 25l culinlail) w18 Apzumi Spatial Galsis (Windos 10
dee dalie (& Clehally Sladadl) adse il Hieally (i) a8l Gl araius
Gyl e Jsaall Uyl a4V e ol Basas oSUd ) aeliiy ¢(peniiiondl)
Hes bl alsll Sle baY s

Casi Ally Al AL o Lyl asil slay Al Al dip)p poa 8
P sl o clitbiga gaa
(Aulilly A Aol A58)yal) ALY (s ARIEY Aial) 28 Jlpm a3)
A Aal) el A8)8 gasal) Gailadd) (¥) ad) ) Gala

\RAI



AYYY ol 2yl &gl Zhradkand] Al (N 6321y gl 1

(1) o o gale
A B g guhatd -

|
|
Y
; (TR W Wy P 8 Ja gl L
|
t ——— e,
e . d
o
\_:__ o olam R Bl R T B |- |- - -
S —
m—Aae
. s . A LALE B \ \ \ wiaae | e wbhy WAL | e ',‘:
| R
|
. o e
. . . . Vi ' v '
! W, o | s
1
|
[ Opatlgs wive P
. . . wrae | o B \ . it | iy AT LN KT "‘“‘. " e
[P
* e " LSTE " \ ' " wiee | v wres | otv :w
s
S IKT BRI IR R [ N (NN POV ) -l POV B B o
e
Ay ae M
- - . - - - - - TR B |y
! Bl e ] % g
e P
iy
. ' S “wre \ pe . 3 wraey | v S, wraey | v | v v Geaw | o
i Fry
i o] & Lasnldn] =] a | 7 fowele e [ v | o
P
. ' B %"tee \ g - \ wreee | v Ay wreee | v
. > P
iy e N
. ’ 4 » % 5 erere |0 arree | v
» Py * ke
} e e e e
| b \
. - P % : v s wreee | v Aok wreer | v |
ki wilh i pd
Pl . N w"h il . - ' W \ Yt \ ':::
v " " " ) ' g " . \ -
wivae wie wree wive . NOe | WY | K Wi . W . Yo = [

62

Yey



S Jhtd Wi (ilia 20ao .0

(o 2 i Al o ) 2l B Sl 9
55 By - o1 Byl iy Al A sislnns

L0 Ll Al L8 gl patuad

Uhbeuts YO uap A LUk ¢ G Lad L2 =
aalll FUTSY PO -
L o Sy * Ll T, [ " - “ - Y
Caras AN
' * ' LLLEH NI \ ' wiee | 1 iy wiee |1 9]
Pt
- - ’ w ] . \ o | r | Rt o | o | vt
"ire b L | chda
Gty
A ¢ 4 ELX B - ' ’ %it \ ke % o |y wea | St
haaltd Laan
Y ¢ v %ree [ W . ’ i " " "% " :“'I
.
- ' \ Yt \ & pS \ “%re r [FLToN % ’ e
A
ekl
. i ) " ) ) g , " § Ay e e v My
o ganayy g
- . . wee | o 3 = . aos . .u.' o o | s | mrrr b
p L 0 Ly um
s papd
) . A
' “% ' . . v %tee | e DT BT e L
[
- : ' 2 = = 5 . wreer | v Lren wreer | v e
Saalld Lh
. \ . s o . N R N ol R 2 R B
ey Chpda
el \
v : . e ' A \ \ " v ik " v | sy
kit At
wrey oy
v ' ' Yoo ' - \ \ " \ Yo \ ey
L
. " N S ‘e = ' " D = " . " Y
w"rey > " LN . . L ARCE I A LR W . Wi - LA B %A
63

Yét




AYYY ol 2yl &gl Zhradkand] Al (N 6321y gl 1

LY Ayl Ll Ld) £ gyl ailiadl

[T e upp e U i Lt Ln e
o
v e | cem -
e | O | e | % e s | i | % |- % |- %
Cavdas
. \ ' % | 2 ' ' wreer | 4 ki wreer | s ":‘:
e
* . ' . . a = 2 wav | Ay e v [ o [ e
% -~ % %N, gk
e D™
v . . %Y. \ ” v ' wes Ve -lnqu-u- % o "3" wve | PP
v “ ’ LATRN N . ‘ ) wree | stee | ove | g e
e
' v ' - : “ . < wre. | o dtiey wee | o 'l';:‘“
chiaaith
- \ \ - . . . . %Y \J Ay e Wt A Iy
[LOPe— g
v \ = " \ e ' _ " v "“ﬂu"" “rs - .pc:& %ren ‘ ‘:m‘l'
L pup
L
v . v % \ % ' %o |8 Seten | ve | pun et
Gedas
. o \ 5 = g 3 “%r \ O, “r \ “‘.‘“’_"‘
& ) L
o q N N el T e
.
' \ 3 & = a X n “ I3 'r"“""" “%l. r B ]
Cheaaid T ®rs ped
] \ il " = . 5 < Yoo . [ o | o
" ' v . " . . 1 . " = " 3 " -
wry | % LAV KA . AL AR BRI . AP g o % et
64

Ye¢o



(o 2 i Al o ) 2l B Sl 9

) Jid Gitd (il Mg .3 A 250 Dy - Y1 3000 LI Aisaally Juhith) (ouaylasy

ey Jaladl) clajia
Maan- Whitney 1 Jg¥) (adll jLad) dags
Mann-Whitney Test

Ranks
CODE1 2 N Mean Rank Sum of Ranks
H1 1.00 | 40 20.50 820.00
2.00] 38 59.50 2261.00
Total | 78
Test Statistics®
H1l

Mann-Whitney U | .000
Wilcoxon W | 820.000
Z|-7.618

Asymp. Sig. (2-tailed) | .000
a. Grouping Variable: CODE1_2

Maan- Whitney J Gl (a2l jLad) da
Mann-Whitney Test

Ranks
CODE1_2 N Mean Rank Sum of Ranks
H2 1.00] 40 20.55 822.00
2.00] 38 59.45 2259.:0
Total | 78
Test Statistics®
H2
Mann-Whitney U | .000
Wilcoxon W 822.000
Z|-7.631
Asymp. Sig. (2-tailed) | .000

a. Grouping Variable: CODE1_2
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Maan— Whitney J Gl (il jLad) dags
Mann-Whitney Test

Ranks
CODE2_3 N Mean Rank Sum of Ranks
H3 2.00] 38 19.55 743.00
3.00] 39 57.95 2260.00
Total | 77
Test Statistics®
H3

Mann-Whitney U | 2.000
Wilcoxon W | 743.000
Z]-7.562

Asymp. Sig. (2-tailed) | .000

a. Grouping Variable: CODE2_3
Maan— Whitney J sl (adl jLad) das
Mann-Whitney Test

Ranks
CODE2 3 N Mean Rank Sum of Ranks
H4 2.00] 38 19.58 744.00
3.00] 39 57.92 2259.00
Total | 77
Test Statistics®
H4

Mann-Whitney U | 3.000
Wilcoxon W | 744.000
Z|-7.554

Asymp. Sig. (2-tailed) | .000

a. Grouping Variable: CODE2_3
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