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Raqgomsal texnologiyalarin metroloji taminata vo 6l¢ma prosesloring tasiri

Xiilasa

Rogomsal texnologiyalarin siiratli inkisafi metrologiya vo 6lgmo proseslorino miihiim vo dorin
tosir gdstormisdir. Bu texnologiyalar 6lgmo doqiqliyini artirmaqla yanasi, malumatlarin toplanmasi,
emal1 vo analizi proseslorini do shomiyyatli dorocads tokmillosdirmisdir. Avtomatlagdirilmis 6lgmo
sistemlori vo yliksok hossasliga malik sensor texnologiyalarinin totbiqi naticesinda Olgmolorin
operativliyi, etibarlilig1 vo daqiqliyi yliksalmis, insan amilindon asililiq minimuma endirilmisdir. Stini
intellekt, bulud texnologiyalari vo boyiik verilonlorin analizi kimi miiasir rogomsal hollor
metrologiyada yeni imkanlar yaratmis, 6lgmo cihazlarinin kalibrlonmaosi, standartlagdirilmas: vo
sertifikatlagdirilmas1 proseslorini daha somorali hala gotirmisdir. Xiisusilo siini intellektin totbiqi
O0lcmo noticalorinin prognozlasdirilmasint vo verilonlorin daha doqiq analizini miimkiin etmis,
avtomatik diagnostika sistemlorinin yaradilmasina sorait yaratmisdir. Rogomsal texnologiyalarin
totbiqi naticasindo metrologiyada masafodon monitoring vo diagnostika imkanlar1 genislonmis, 6lgma
proseslorinin avtomatlagdirilmast ilo xotalarin azaldilmasi vo keyfiyyatin yiiksoldilmosi tomin
olunmusdur.
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Impact of Digital Technologies on Metrological Provision and
Measurement Processes

Abstract

The rapid development of digital technologies has had a significant and profound impact on
metrology and measurement processes. These technologies have not only increased measurement
accuracy, but also significantly improved the processes of data collection, processing and analysis.
As a result of the application of automated measurement systems and highly sensitive sensor
technologies, the efficiency, reliability and accuracy of measurements have increased and dependence
on the human factor has been minimized. Modern digital solutions such as artificial intelligence,
cloud technologies and big data analysis have created new opportunities in metrology and made the
processes of calibration, standardization and certification of measuring devices more efficient. In
particular, the application of artificial intelligence has made it possible to predict measurement results
and analyze data more accurately and has created conditions for the creation of automatic diagnostic
systems. As a result of the application of digital technologies, remote monitoring and diagnostic
capabilities in metrology have expanded and automation of measurement processes has reduced
errors and improved quality.Real-time data collection and processing have created conditions for
faster and more reliable measurement results.
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Through advanced wireless sensor networks and loT (Internet of Things) technologies,
measurement processes in various industries have been optimized and more flexible and efficient
management opportunities have emerged. All these innovations have expanded the functionality of
measurement systems in energy, medicine, the automotive industry, construction, environmental
monitoring and other fields and have provided higher accuracy and safety.

Keywords: Digital technologies, metrology, measurement processes, automated measurement
systems, artificial intelligence, sensor technologies, calibration, standardization

Giris

Rogomsal texnologiyalarin inkisafi miiasir comiyyoatin miixtolif sahoalorine, o cilimlodon
metrologiyaya vo dlgma proseslorine fundamental tasir gdstormisdir. Olgma sistemlorinin dogiqliyini,
operativliyini vo etibarlilifin1 artirmaq iigiin yeni texnologiyalar totbiq olunur ki, bu da sonaye, tibb,
energetika, otraf miihitin monitoringi vo digar saholorde dlgmalarin keyfiyyatinin yiiksoldilmasina
sabab olur. Rogomsal transformasiya prosesi Olgmolorin avtomatlasdirilmasini, insan amilindon
asililigin azalmasin1 vo molumatlarin daha doqiq islonmasini tomin edorak, metrologiyanin yeni
morholoys ke¢masing sorait yaratmisdir (Wong, Lai, Ngai, 2009). Metrologiya insan foaliyyatinin
biitiin sahslorindo mithiim rol oynayan bir elm sahasidir vo 6lgmalarin doqiqliyi miixtalif proseslorin
effektivliyini vo tohliikasizliyini tomin etmok baximindan bdylik shomiyyat kosb edir. Bu saho
zamanla boylik inkisaf yolu kegmis vo texnoloji yeniliklordon bohralonarak, 6l¢ms vasitalorinin daha
miiasir vo doqiq olmasina imkan yaratmisdir (Singh, Sharma, Dhir, 2021). Ke¢misds Slgmalor
mexaniki vo analoq cihazlar vasitosilo aparildigi halda, bu giin ragomsal texnologiyalarin totbiqi
sayasinda dlgmao alstlori yliksok doqiqlik vo avtomatlagdirma saviyyesine ¢atmisdir. Miiasir dovrds
metrologiyanin inkisafina tosir edon asas texnologiyalardan biri siini intellektdir. Siini intellekt osasli
Olemo sistemlori real vaxt rejiminds verilonlorin emalint vo analizini hoyata kecirmoklo 6lgmo
proseslorinin optimallagdirilmasina vo daha doqiq noticolorin oldo edilmosine imkan verir. Bu
texnologiya istehsalat miiossisalorinda, tibb sahasinds vo elmi todgiqatlarda genis istifado olunur.
Stini intellekt ham¢inin 6lgma naticalarinin prognozlasdirilmasint miimkiin edir vo miixtalif sahalordo
xotalarin azaldilmasina, keyfiyyatin yiiksaldilmasine sorait yaradir (Feng, Nie, Hai, 2018).

Tadgiqat

Bu todqiqatda roqomsal texnologiyalarin metrologiya vo Olgmo proseslorine tosirini
gqiymatlondirmok {iiglin miixtolif elmi monbolor vo praktiki yanagmalar istifado olunmusdur.
Tadgiqatin asas moqsadi rogamsal texnologiyalarin 6lgma sistemlorine inteqrasiyasini, bu prosesin
effektivliyini va doaqiqliys tosirini tohlil etmokdir. Bu magsadlo hom nazari, ham ds eksperimental
metodlardan istifads edilmisdir (Jiao, 2008). Naozari hissads metrologiya va 6l¢ma texnologiyalari ilo
bagli fundamental anlayislar aragdirilmig, miiasir roqomsal texnologiyalarin tatbiq sahalori vo onlarin
metrologiyaya tosiri qiymatlondirilmisdir. Siini intellekt, bulud texnologiyalari, boytlik verilonlorin
analizi vo IoT asasl sistemlorin metrologiya sahosindoki rolu tohlil olunmusdur. Bunun ii¢lin elmi
moqalslor, texniki hesabatlar vo beynolxalq standartlasdirma toskilatlarinin sonadlori nozordon
kecirilmigdir (Wong, Boon-itt, Wong, 2011).

Cadval 1: Mixtalif 6lgmo metodlarinin dagiqlik va slirat baximimdan miiqayisasi.

- Daqiqlik Olcmo Insan miidaxilosi | Malumat emal
Ol¢md metodu o .o e . . .
(%) siirati (ms) saviyyasi imkam
Ononovi mexaniki 85 500 Yiiksok Mohdud
Avtomatlasdirilmis sensorlar 95 100 Orta Orta
Siini intellekt osasl1 6lgma 99 10 Asagi Yiiksok
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Monba: Chen, M. G., & Zhang, X. (2022). The scale measurement and productivity analysis of
China’s digital economy. Journal of Quantitative & Technological Economics, 39, 3-27.

Miiasir 6lgmo proseslorinds totbiq olunan forqli metodlar doqiqlik, siirot vo insan miidaxilosi
saviyyasina gora shomiyyatli dorocads forqlonir. ©Ononavi mexaniki 6lgmo metodlart 85% doqiqlik
soviyyasino malikdir vo 6lgma proseslori asason 2l ilo icra olundugu iigiin yiiksok soviyyado insan
miidaxiloasi tolob edir. Bu metodun 6lgma siirati iso toxminon 500 millisaniys toskil edir ki, bu da
miiasir rogomsal sistemlars nisbaton daha yavasdir (Yuan, 2022). Avtomatlasdirilmis sensorlar isa
95%-9 godar doqiqlik tomin edir vo dlgma siirati 100 millisaniyoyos qodor azaldilmigdir. Bu sistemlor
insan midaxilasini orta saviyyays endirarok, 6l¢gmo naticalorinin daha stabil vo etibarli olmasina
imkan yaradir. Sensor asasli 6l¢ma sistemlori hom sonaye, hom do tibbi diagnostika sahslorinds genis
totbiq olunur.Siini intellekt asasl dlgma sistemlari iso dlgma daqiqliyini maksimuma ¢atdiraraq 99%-
o qader artirir. Bu sistemlords 6lgma siirati comi 10 millisaniys oldugu {igiin real vaxt rejimindas siirotli
va etibarli naticalar oldo etmok miimkiindiir (Zhou, Wan, 2016; Xi, 2022).

Noatico

Notico olaraq, ragomsal texnologiyalarin metrologiya vo 6l¢gmo proseslorino inteqrasiyasi bu
sahado ciddi yeniliklora sabob olmusdur. Siini intellekt, bulud texnologiyalari, boyiik verilonlorin
analizi vo IoT kimi innovativ texnologiyalar dl¢gmalarin doqiqliyini, operativliyini va etibarliligini
artiraraq, sonaye, tibb, energetika vo otraf miihitin monitoringi kimi sahalords genis totbiq imkanlari
yaratmigdir. Bu texnologiyalar 6l¢gmo proseslorinin avtomatlasdirilmasini tomin edorok, insan
amilindon asililig1 azaldir vo daha stabil, yliksok daqiqlikli naticalor alds etmays imkan yaradir.
Sensor texnologiyalarinin inkisafi ilo 6l¢gmolorin doqiqliyi artirilmig, boylik verilonlorin analizi
vasitosilo real vaxt rejiminds 6lgma naticalorinin emali vo optimallagdirilmast miimkiin olmusdur.
Metrologiyanin roqomsal transformasiyasi noticosindo Olgma xotalart minimuma endirilmis,
standartlasdirma vo kalibrlomo proseslori daha effektiv hala gotirilmisdir. Avtomatlasdirilmis vo
uzaqdan idars olunan 6lgmo sistemlori elmi todqiqatlarda, istehsal proseslorindo vo tohliikosizlik
sahalorinde daha somorali idareetmoni tomin etmisdir. Natica etibarilo, rogomsal texnologiyalarin
metrologiyaya inteqrasiyast Olcma proseslorinin keyfiyyatini yiiksoltmis, yeni metod vo
texnologiyalarin totbiqi ilo bu sahonin inkisafina giiclii tokan vermisdir. Golocokda bu
texnologiyalarin daha da tokmillogdirilmasi ilo 6l¢mo cihazlarinin daha agilli, ¢evik vo doqiq islomasi
tomin edilocok, bu da metrologiyanin miixtalif saholordo daha genis totbiq olunmasina imkan
yaradacaqdir.
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