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DEVELOPMENT OF ARTIFICIAL INTELLIGENCE-BASED SERVICE MONITORING
SYSTEMS FOR CONSTRUCTION QUALITY CONTROL

QURILISH SIFATINI NAZORAT QILISHDA SUN’1Y INTELLEKTGA ASOSLANGAN
XIZMAT KURSATISH MONITORING TIZIMLARINI RIVOJLANTIRISH

PASPABOTKA CUCTEM MOHUTOPHUHI'A CEPBUCOB HA OCHOBE
NCKYCCTBEHHOI'O HHTEJIVIEKTA JJIS1 KOHTPOJISA KAYECTBA B
CTPOUTEJIBCTBE

Kidirniyazov Ajiniyaz Sherniyazovich
Berdak Karakalpak State University i.f.f.d. (PhD)
ORCID ID: 0009-0003-2043-0411

Abstract

This article examines the development of artificial intelligence-based service monitoring
systems for construction quality control. The study analyzes the potential of Al technologies to
monitor quality indicators in real time, automatically detect defects, and improve the effectiveness of
construction supervision. The findings indicate that the integration of Al-driven monitoring systems
can reduce human errors, optimize monitoring costs, and support timely decision-making, thereby
enhancing the overall quality and reliability of construction projects.

Keywords: artificial intelligence, construction quality, monitoring systems, digital
technologies, quality control, automation.

Ushbu maqolada qurilish sifati nazoratini takomillashtirishda sun’iy intellekt asosida xizmat
monitoringi tizimlarini rivojlantirish masalalari tadgiq etilgan. Tadgiqotda qurilish jarayonlarida sifat
ko‘rsatkichlarini real vaqgt rejimida kuzatish, nugsonlarni avtomatik aniglash va nazorat
samaradorligini oshirish imkoniyatlari tahlil gilingan. Sun’iy intellekt texnologiyalarini joriy etish
qurilish obyektlarida inson omili ta’sirini kamaytirish, monitoring xarajatlarini optimallashtirish va
qurilish sifati bo‘yicha tezkor garorlar gabul gilishga xizmat gilishi asoslab berilgan.

Kalit so‘zlar: sun’iy intellekt, qurilish sifati, monitoring tizimi, ragamli texnologiyalar, sifat
nazorati, avtomatlashtirish.

B naHHO# cTaThe MCCIEAYIOTCS BOIPOCH! Pa3BUTUS CHUCTEM MOHHUTOPHHIA YCIYT Ha OCHOBE
UCKYCCTBEHHOIO MHTEJUIEKTa JJIsi KOHTPOJS KaydecTBa CTPOMTENbCTBA. AHAIU3UPYIOTCA
BO3MOXXHOCTH MCIOJIb30BaHUsI MHTEJUIEKTYAIbHBIX TEXHOJOTMH JJI1 MOHMTOPHMHIA IIOKa3aTesen
KauecTBa B PEKUME PEallbHOI0 BpEMEHHU, aBTOMATUYECKOTO BBISBICHUS AE(PEKTOB U TMOBBIIICHUS
s dexTuBHOCTH KOHTPOJIsi. OOOCHOBAHO, YTO BHEAPEHHUE TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIIIEKTa
CHOCOOCTBYET CHI)KEHUIO BIIMSIHUSI YEJIOBEUECKOTO (pakTopa, ONTUMU3ALMYU 3aTpaT HAa MOHUTOPUHT
Y TIOBBIIIEHUIO Ka4€CTBAa MIPUHUMAEMBIX YIIPABICHUECKUX PELICHUI B CTPOUTENBHON OTPaCiIu.

KitoueBble cj10Ba: HCKYCCTBEHHBIM HWHTEIJIEKT, KaueCTBO CTPOMUTENIbCTBA, CHUCTEMaA
MOHUTOPHUHTA, IU(POBBIE TEXHOJIOTHH, KOHTPOJIb KaUueCTBa, aBTOMAaTHU3AlIUS.

The construction industry is undergoing rapid digital transformation, creating new opportunities
to improve quality control and project management. Traditional construction quality monitoring
methods often depend on manual inspections, which may be time-consuming and susceptible to
human error.

Artificial Intelligence (Al) technologies provide effective solutions for enhancing construction
quality control through automated monitoring, defect detection, and real-time data analysis. By
integrating Al with technologies such as Building Information Modeling (BIM), 10T sensors, drones,
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and computer vision systems, construction organizations can improve inspection accuracy and
decision-making processes.

Al-based service monitoring systems help identify quality issues at early stages, reduce
operational costs, and increase project efficiency. Therefore, the development of intelligent
monitoring systems has become an important direction for ensuring higher construction quality,
safety, and sustainability. This study examines the role and potential of Al-based service monitoring
systems in modern construction quality control.

The application of Artificial Intelligence (Al) in construction quality control has become an
important area of research due to the increasing demand for efficient and reliable monitoring systems.
Recent studies emphasize that Al technologies can significantly improve construction performance
through automated inspection, predictive analytics, and real-time monitoring of construction
activities [1].

Researchers have highlighted the role of machine learning algorithms in identifying
construction defects and predicting quality-related risks. Al-based systems are capable of analyzing
large volumes of project data, enabling early detection of deviations from design specifications and
reducing the likelihood of costly rework [2]. The integration of computer vision technologies with Al
has further enhanced the accuracy of quality inspections by allowing automated recognition of cracks,
structural defects, and safety violations through image processing techniques [3].

Several studies have examined the use of Building Information Modeling (BIM) combined with
Al technologies. These studies indicate that Al-supported BIM platforms facilitate better
communication, project coordination, and quality assurance by providing real-time information and
predictive insights throughout the construction lifecycle [4]. Furthermore, researchers have
emphasized the growing importance of Internet of Things (1oT) devices in collecting site data and
supporting intelligent monitoring systems for construction quality management [5].

Recent literature also demonstrates that Al-based monitoring systems contribute to reducing
human errors and improving decision-making processes. By utilizing deep learning and data
analytics, construction managers can monitor project performance more effectively and respond to
potential quality issues in a timely manner [6]. In addition, drone technologies integrated with Al
have emerged as valuable tools for site inspections, offering faster and more comprehensive
assessments of construction progress and quality conditions [7].

Studies conducted in the context of smart construction and digital transformation suggest that
Al-driven monitoring systems support sustainability objectives by optimizing resource utilization and
minimizing construction waste [8]. Despite these advantages, researchers note challenges related to
data quality, cybersecurity, implementation costs, and the shortage of skilled professionals capable
of managing advanced Al technologies in construction environments [9].

Overall, the existing literature confirms that Al-based service monitoring systems have
substantial potential to transform construction quality control by enhancing efficiency, accuracy, and
sustainability in construction projects.

This study employs a qualitative and analytical research methodology to examine the
development of artificial intelligence-based service monitoring systems for construction quality
control. Relevant scientific literature, industry reports, and international best practices related to Al
applications in construction management were reviewed and analyzed.

The research is based on comparative analysis, system analysis, and synthesis methods to
evaluate the effectiveness of Al technologies such as machine learning, computer vision, 10T sensors,
and Building Information Modeling (BIM) in construction quality monitoring. Secondary data
obtained from academic publications and industry sources were used to identify key factors
influencing the implementation of Al-driven monitoring systems.

Furthermore, the study assesses the potential benefits and challenges of integrating Al
technologies into construction quality control processes, focusing on efficiency, accuracy, cost
reduction, and decision-making support. The findings provide a theoretical basis for improving
intelligent monitoring systems in the construction sector.
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The analysis shows that artificial intelligence-based service monitoring systems significantly
improve the effectiveness of construction quality control. Al technologies enable continuous
monitoring of construction activities, allowing project managers to identify defects, deviations, and
safety risks at an early stage. Compared with traditional inspection methods, Al systems provide
faster data processing and more accurate assessments.

Computer vision technologies can automatically analyze images and videos collected from
construction sites to detect cracks, structural defects, and non-compliance with technical standards.
Similarly, 10T sensors provide real-time information on environmental conditions, material
performance, and equipment status, helping to prevent quality-related failures.

The study also found that the integration of Al with Building Information Modeling (BIM)
improves data management and supports more effective decision-making. Al algorithms can compare
actual construction progress with project specifications and identify potential quality issues before
they become critical.

The results indicate that the implementation of Al-based monitoring systems can reduce
inspection time, minimize human errors, lower operational costs, and enhance overall construction
quality. However, successful adoption requires adequate digital infrastructure, high-quality data, and
skilled personnel capable of managing advanced technologies.

Overall, Al-driven monitoring systems represent an effective tool for improving construction
quality control, increasing project efficiency, and supporting sustainable development in the
construction industry.

The study concludes that artificial intelligence-based service monitoring systems have
significant potential to improve construction quality control. Al technologies enhance the accuracy,
speed, and reliability of monitoring processes by enabling real-time data analysis, automated defect
detection, and informed decision-making. The integration of Al with BIM, loT sensors, and computer
vision technologies contributes to higher construction quality, reduced human errors, and improved
project efficiency.

To increase the effectiveness of Al-based monitoring systems in the construction sector, the
following recommendations are proposed:

1. Expand the adoption of Al technologies in construction quality management processes.

2. Integrate Al monitoring systems with BIM and other digital construction platforms.

3. Improve data collection and management infrastructure to support real-time monitoring.

4. Provide specialized training programs for construction professionals in Al and digital
technologies.

5. Develop regulatory frameworks and technical standards for the implementation of Al-based
quality control systems.

6. Encourage investment in smart construction technologies to enhance productivity and
sustainability.

The widespread implementation of Al-driven monitoring systems can strengthen construction
quality assurance, optimize resource utilization, and support the long-term development of the
construction industry.
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XAJKAPO MHJEKCJIAP ACOCUJA M KTUMOMIT XUMOSI TU3UMUHU
MOJTASJTAIITAPAT

®UHAHCUPOBAHUE CUCTEMBI COLIUAJILHOM 3AIMTHI HA OCHOBE
MEXIYHAPOJIHBIX MHAEKCOB

FINANCING THE SOCIAL PROTECTION SYSTEM BASED ON INTERNATIONAL
INDICES

PhD Aoaynnaesa IllaxHo3a JpKHHOBHA
Y3MYVY, Uktucoauér ¢paxyiabTeTu
Hkruconuér Hazapusicu kaeapacu JTOKTOPAHTH

AHHaTanug

Makonaza xaiakapo MHJIEKCIap acocuaa WKTUMOUN XUMOS TUZUMUHU MOJIUSIAIITUPUITHUHT
XaJIKapo TAIIKWIOTIAP yCIyOuETIapu, MOTUSIAIITHPUII MaHOATAPUHUHT JUBEPCUDUKAIUSIIAIIYB
Japa)xxacHU OaxONAIIHUHT XallKapo MHACKCIApH YCIYyOHETIapHH YMYMHUH XYCYCUATIApU TaXJIHI
KWIMHTaH. Mamiakaria WKTAMOUKW XUMOS THU3MMHHH MOJIMSUTAIITUPHUIN  MaHOAaTapUHUHT
auBepcruUKaIMIIANTyB JapaacHHHU 0axoaliaa Xaakapo HHAEeKcIapaaH GoiilaTaHuil UMKOHUATH
TaXJIUJI ATUJITaH.

Kanur cy3nap: mxTuMouii XUMosi, XMMOS TU3UMUHU MOJUSJAIITAPHIN, AaBiaT OIOHKETH,
WKTUMOUH Hadaka

B crarbe aHanmu3upyroTCsi METOIBI MEXJIYHApOJHBIX OpraHM3alMii Mo (UHAHCHUPOBAHUIO
CUCTEMBI COIMAJILHOM 3alllUThl Ha OCHOBE MEXIYHAPOJIHBIX HHJIEKCOB, OOIIME XapaKTePUCTHKU
MemnyHapolemx HUHIOCKCOB nu METOAbI OLICHKHN ypOBHSI I[I/IBepCI/I(bI/IKaHI/II/I NCTOYHUKOB
¢dbunaHcupoBanus. PaccMaTpuBaeTcs BO3MOKHOCTh UCTIONB30BaHUS MEKYHAPOTHBIX HHIEKCOB MPU
OIICHKE ypOBHSI JII/IBepCI/ICbI/IKaI_[I/II/I NCTOYHUKOB CbI/IHaHCI/IpOBaHI/Iﬂ CUCTCMBbI COHI/IaJ'IBHOI\/'I 3allIUThI B
CTpaHe.

KioueBble cjioBa: conuanbHas —3amuTa, (UHAHCUPOBAHWE CHUCTEMBI  3alllUTHI,
rOCy/IapCTBEHHBIN OFO/IKET, COITUANIbHBIE TOCOOUS

The article analyzes the methods of international organizations for financing the social
protection system based on international indices, the general features of international indices and
methods of assessing the level of diversification of financing sources. The possibility of using
international indices in assessing the level of diversification of sources of financing the social
protection system in the country is analyzed.
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