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[NonayueHHOE COOTHOIICHHUE YCTAHABIUBACT 3ABUCHMOCTh (PAa30BO CKOPOCTH BOJH OT YacTOTH U
CIICAYIOLIMX MApaMETPOB: paguyca LHIHHIPA A, JJTHHBI BOJIHBI A, KoddduiuenTa [lyaccona v 1 IiioTHOCTH
marepuana p. [lpeacraBieHue JaHHOrO ypaBHEHUS B Ge3pasMepHOi GopMe MO3BOISCT COKPATHTD YUCIIO
HE3aBHUCHMEIX MIEPEMEHHBIX 10 Habopa mapaMeTpoB: c=w/k—(a3oBas CKOPOCTb, Co — CKOPOCTh OECKOHEU-
HO AJTMHHBIX BOJIH PACHIUPCHUA B HUTIUHAPC.

Kaxxmas cucrema ypaBHCHHN CBOIUTCS K CAUHCTBCHHOMY YaCTOTHOMY YPaBHCHHIO, COACPIKAINEMY
¢dyHkumu beccenst, KOpPHU KOTOPOTO ONpeAcAOT (PYHKINOHATIBHY IO 3aBUCHMOCTh MEKAY Oe3pa3sMEepHBIMU
napamerpamu. [Ipu $pukcuposanHoM 3HaueHHN ko3¢ durrenTa [lyaccoHa v 4acTOTHBIC YPaBHEHHS MOTYT
6I>ITL PCHICHBI YUCJICHHBIMU MCTOAaMU, B PCIYJIbTATC UCTO CTPOATCA JUCTICPCUOHHBIC KPUBBIC, OTPaXKaro-
MHUE 3aBUCHUMOCTH Co OT TIapaMeTpa h Ui K0T THIA BOJTH. B ciiyuasx BONH pacIIUPCHUS U KPYUCHUST
YaCTOTHBIC YpaBHCHUA O6Ha,Z[aIOT KpaTHbIMU KOPHAMH, BCJIICACTBUC UCTO COOTBCTCTBYOIIUC JAUCTICPCHUOH-
HBIC KPUBBIC COCTOST M3 HAOOPA BETBEH, KAXKAsM U3 KOTOPHIX COOTBETCTBYCT OCHOBHOM HITH D0JICE BBICOKOH
dbopme konecbaHmi
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Puc. 4. ®azoBasi CKOPOCTH IS BOJTH PACHIHPEHHUSI € ATNHOH BOJIHBI A B IIIJIHHIPIYECKOM CTEpPIKHE pa-
AUIyca a.

g yopyroro ciost B ABYMEPHOH NOCTAHOBKE aHATIOTHYHBIC PE3yIbTATH OBLTH MONYUYCHB Paneem
[3,4.5]. Ecnu B kaduecTBe y3JIOBBIX TOBEPXHOCTEH paccMaTpHUBaTh MOBEPXHOCTH, HA KOTOPBIX IPOJOJIBHEIC
cMeleHus 1 Acdopmarim oOpamaroTes B Hyb, TO B PACCMATPHBACMOM CIIyYac TAKUMH MOBEPXHOCTIMH
SIBJISIFOTCS. HUIUHAPUYICCKUE TOBEPXHOCTH.

3axmrouenune. Taknv 06pazom, paccMarpuBas BOTHOBBIC IPOLICCCHI B BOITHOBOJE, MOJKHO BBLACIHTh
3agaud AByX TUNOB. [Ipn MaTtemaruueckoi GopMyIHPOBKE 3a0a49u O BO3OYKICHUU U PaCHPOCTPAHCHUH
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BOJIH B HACAIIBHO YIIPYTOM BOJIHOBOJAE HOABISIOTCS ONPEACIEHHBIE 3aTPYAHEHUS C TIOCTAHOBKON YCIIOBUM
Ha OCCKOHCYHOCTH, KOTOPBIC JOKHBI UTPATh TY K€ POJIb, YTO U YCIOBHE U3YUCHUS B CIyYaC MPOCTPAHCT-
Ba.
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DEVELOPMENT OF AN IoT-Al INTEGRATED DEVICE PLATFORM FOR AIR
MONITORING AND AUTOMATIC FILTRATION IN INDUSTRIAL AREAS

Annotation. This paper presents the development of an Internet of Things (loT) and Artificial
Intelligence (Al) integrated device platform designed for real-time air quality monitoring and automatic
filtration in industrial environments. The proposed system is based on the ESP32 microcontroller and
incorporates environmental sensors for measuring gas concentration, temperature, and humidity. A rule-
based intelligent algorithm is implemented to analyze sensor data and control filtration mechanisms
automatically. The system enables continuous monitoring, early detection of hazardous conditions, and
autonomous activation of air filtration processes. Experimental results demonstrate that the integration of
10T and Al technologies significantly improves environmental safety, reduces response time, and enhances
system reliability in industrial zones.

Keywords: 10T, artificial intelligence, air quality monitoring, industrial environment, ESP32, gas
sensor, smart filtration.

SANOAT HUDUDLARIDA HAVO MONITORINGI VA AVTOMATIK FILTRLASH UCHUN
IOT-AI INTEGRATSIYALASHGAN QURILMA PLATFORMASINI RIVOJLANTIRISH

Annotatsiya. Ushbu maqolada sanoat muhitida real vaqt rejimida havo sifatini monitoring gilish va
avtomatik filtrlashni ta’minlashga mo ‘[jallangan internet of Things (loT) va sun’iy intellekt (Al) integrat-
siyalashgan qurilma platformasini ishlab chiqish yoritilgan. Taklif etilgan tizim ESP32 mikrokontrolleriga
asoslangan bo‘lib, gaz konsentratsiyasi, harorat va namlikni o ‘Ichash uchun atrof-muhit sensorlarini o'z
ichiga oladi. Sensor ma lumotlarini tahlil gilish va filtrlash mexanizmlarini avtomatik boshgarish uchun
qoidalarga asoslangan intellektual algoritm joriy etilgan. Tizim uzluksiz monitoringni, xavfli holatlarni er-
ta aniglashni hamda havo filtrlash jarayonlarini avtomatik ishga tushirishni ta 'minlaydi. Tajriba natija-
lari loT va Al texnologiyalarining integratsiyasi sanoat hududlarida ekologik xavfsizlikni sezilarli darajada
oshirishini, javob berish vaqtini gisqartirishini va tizim ishonchliligini yaxshilashini ko ‘rsatadi.

Kalit so‘zlar: IoT, sun’iy intellekt, havo sifati monitoringi, sanoat muhiti, ESP32, gaz sensori, aqlli
filtriash.

PA3PABOTKA HHTETPUPOBAHHOI IVIAT®OPMBI YCTPOWCTB IOT-AI JJ14
MOHMTOPUHI'A BO3JIYXA 1 ABTOMATHYECKOI ®WUJIHLTPAIIUA B
HNPOMBILHUJIEHHBIX 30HAX

Annomauus. B oannoii cmamve npedcmagiiend pazpabomxa uHmMezpuposantoti niamegopmul yc-
mpoticme Ha ocnoge Unmepnema eewyeil (1oT) u uckycemeennozo unmennexma (Al), npeonaznauenHoi Ons
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