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PaspaboTka MHOronapamMeTpu4eckon CTaHLMN IKOSNIOrM4eCKOro MOHMTOPUHra
Development of a multiparametric environmental monitoring station

MoHUTOPUHI OKpy>KatoLLen cpeabl NpuobpetaeT 0cobylo 3HAYMMOCTb MMEHHO MOTOMY, YTO OH O6beaMHSEeT 3agaqn
06LLEeCTBEHHOrO 340POBbS, NNaHNPOBaHNS ropoaoB U pyHOAMEHTaNbHbIX MCCNegoBaHWi, rae ouumnanbHble CTaHuuu,
obnagas BbICOKOW TOYHOCTLIO, ynupakTca B 6apbepbl CTOMMOCTU M CIIOXHOCTU YCTaHOBKM, OCOBEHHO B CTpaHax C
OrpaHNM4eHHbIMU BO3MOXHOCTAMU. [NogobHas cutyauusa nobyxoaeT uckaTb ansTepHaTMBbI, M MPOEKT 3KOMOrM4ecKomn
CTaHuumn Ha 6ase nnatbl Arduino Mega 2560 ¢ MHOronapameTpnyeckMMm gaTynkaMmu Temnepartypbl, BaXHOCTU, yrne-
KMCMOro rasa, Menkumx YacTuu, 3arpsisHSIOLLMX BELLEeCTB, OCBELLEHNSs N 0CaaKOB OEMOHCTPUPYET NpakTUYeCKU BbiXos
N3 MOMNOXEHMUS.

Cunctema, cobpaHHas B pamkax uccregoBaHus, uHTerpupyet 6ecnpoBogHyto cea3b LoRa n Wi-Fi yepe3 moaynb
ESP-01, nokanbHoe xpaHeHue Ha kapTe namatv SD u otobpaxeHne aaHHbix Ha OLED-3kpaHe B peanbHOM BpeMeHM,
4YTO MO3BONSIET MOAENUPoBaTb paboTy B nabopaToOpHbIX YCIOBUAX C YY4ETOM BCEX KrodeBbix aTanoB. Metogonorns
CTPOUTCS BOKPYr AeTarnbHOoro pasbopa KOMMNOHEHTOB, ONTUMU3ALIMN UX NOAKIOYEHUA U NOCHeaoBaTenbLHOro TeCTMpo-
BaHWs, rae Kaxabli Wwar NogkpenneH naMepeHmsamMmn ctabunsHOCTN U HagexHocTu. PesynbsraTtel nabopaTopHoro moge-
nMpoBaHna NoAaTBepXKaalT paboToCcnoCOBHOCTL AATYMKOB NPU Pas3nMYHbIX Harpyskax, YCTOMYMBOCTb KaHanoB CBA3W
Aaxe B yCNOBUSAX NMOMEX U NpenMyLLecTBa MOAYINbHON KOHCTPYKLMKU, KOTOpas ynpoLlaeT 3amMmeHy aneMeHToB 6e3 non-
HOW nepecTponku. Hapsay ¢ aTum NpoToTMN BblAENSETCA 4OCTYNHOCTBIO U OTKPbITLIM KOAOM, Aenasi ero noaxoasinm
AN BY30BCKUX Nnabopartopui unu ropoackvMx 3oH ¢ gedmuutom pecypcos, rge npodeccuoHansHoe obopynoBaHune
HegoCTynHO. Takon NoaxoA OTKPbIBAET MyTb K AaNbHEWLLEMY pas3BUTMIO, BKMOYasa CONMHeYHble 6aTapen Ans aBTOHOM-
HOCTM, TOYHYIO KannBpoBKY CEHCOPOB NOA4 MECTHbIE YCMOBUS U UHTErpauuio ¢ cetammu MIHTepHeTa Bellen, 4To npeBpa-
TMT nabopaTopHbI obpasel, B MOMHOLEHHYO NOMEBYIO CUCTEMY.

Environmental monitoring is particularly important because it combines public health, urban planning, and fundamen-
tal research. While official stations offer high accuracy, they are often constrained by cost and installation complexity,
especially in countries with limited resources. This situation prompts the search for alternatives, and a project involving
an environmental station based on an Arduino Mega 2560 board with multiparameter sensors for temperature, humidity,
carbon dioxide, fine particles, pollutants, lighting, and precipitation demonstrates a practical solution.

The system assembled for this study integrates wireless LoRa and Wi-Fi communication via an ESP-01 module,
local storage on an SD card, and real-time data display on an OLED screen, enabling lab simulations that take into
account all key stages. The methodology is built around a detailed analysis of components, optimization of their con-
nections, and sequential testing, with each step backed by stability and reliability measurements. Laboratory simulation
results confirm the sensors' operability under various loads, the robustness of communication channels even in interfer-
ence-ridden environments, and the advantages of a modular design that simplifies component replacement without a
complete redesign. Furthermore, the prototype stands out for its accessibility and open-source nature, making it suitable
for university laboratories or resource-poor urban areas where professional equipment is unavailable. This approach,
therefore, paves the way for further development, including solar panels for autonomy, precise calibration of sensors for
local conditions, and integration with loT network, transforming the laboratory prototype into a fully-fledged field system.
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