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CHACTEMA MOHITOPUHT'Y CTAHY AKBAPIYMY HA BA3I TEXHOJIOI'TI IOT

Cyuachuii po3sumox yugposux mexHon02ill ma Mepexrcesux pilerb CnpuduHue cmpimkuii npoepec y cgpepi Inmepnemy
peueti (1oT). IoT noeonye pizHomanimui npucmpoi, AKi 63a€mM00iromyb Midc coboio uepes mepesicy 08 300py, nepedasants ma
AHANI3y OAHUX, CIBOPIOIOYU HOGL MOJICIUBOCIE OJIsL A8MOMAMU3AYil, NIOBULEHHS e(eKMUSHOCHI Ma 3pYUHOCMI Y PI3HUX chepax
— 610 "posymuux" 6younkig i micm 00 NPOMUCTIOB8020 OONAOHAHHSA MA cucmem OXOPoHU 300pos’s. Taxum uunom, loT cmae
HeBi0 '€EMHOI0 CKIAO0B0I0 CYUACHO20 HCUMMISL.

AxmyanvHicmo 0ocniodcenHa 3yMosaena mum, wo po3eumox loT-mexuonoeciti 6i0Kpusae wWiupoxi Moxciueocmi 0us
BUDTUWEHHS 8AXCIUBUX CYCHITbHUX T Oi3Heco8ux 3a80aHb. [Ipome peanizayis loT-npoekmis sumazac 36axceH02o nioxoody 00 8ubopy
anapamuoi niameopmu, npomoKoie 36 A3Ky, NPOPAMHO20 3ade3neyenns ma 3acobdie 3abesneyenns desnexul3]. 3 ypaxysanuam
CMPIMKO20 pPO3GUMKY YI€T 2any3i, 8AXNCIUBO CMEOPHOSAMU [THHOBAYIIHI piuleHHs, AKI 8I0N0GI0AmMb CYYACHUM UMO2AM
epexmueHocmi, Macumabo8anocmi ma HAOIHOCH.
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AQUARIUM MONITORING SYSTEM BASED ON IOT TECHNOLOGY

The modern development of digital technologies and network solutions has led to rapid progress in the field of the Internet of Things
(IoT). IoT integrates various devices that interact with each other via a network to collect, transmit, and analyze data, creating new opportunities
for automation, increased efficiency, and convenience in various sectors — from smart homes and cities to industrial equipment and healthcare
systems. Thus, 0T is becoming an integral part of modern life.

The relevance of the research lies in the fact that the advancement of IoT technologies opens up broad opportunities for solving
important societal and business challenges. However, the implementation of IoT projects requires a thoughtful approach to the selection of
hardware platforms, communication protocols, software, and security measures [2]. Considering the rapid development of this field, it is essential
to develop innovative solutions that meet modern requirements for efficiency, scalability, and reliability.

The modern development of digital technologies has contributed to the widespread adoption of the Internet of Things (IoT) concept,
which allows physical devices to be connected via a network for data exchange and remote control. However, the effective use of such systems
requires a combination of optimal hardware, communication protocols, sofiware support, and security measures. The development of small-sized
and at the same time functionally powerful solutions for automating household tasks, including aquarium management, is a relevant area of
research in the context of a smart environment.

Global practice demonstrates the successful application of loT in various industries, from medical devices to industrial systems. While
large companies use cloud platforms such as AWS IoT or Google Cloud 10T, there is a growing demand for affordable open source solutions
(ThingsBoard, Blynk) for educational, household, and research projects. Scientific papers emphasize the importance of choosing the right
microcontroller, communication protocol (Wi-Fi, Bluetooth, LPWAN), and power supply circuit. Among the devices often used in loT projects, the
ESP32 stands out due to its balance between price, performance, and energy efficiency.

Keywords: Internet of Things, ESP32, Blynk loT, automation, sensors, microcontroller.

Crarts Hangidiumia qo penaxiiii / Received 20.05.2025
IpuiinsaTta no aApyky / Accepted 26.06.2025

IHocranoBka npodaemu
CyvacHui pO3BHTOK HH(POBHX TEXHOJIOTIH CIPUSAB IIMPOKOMY BIpOBaKeHHIO KoHuenmii loT, ska
JI03BOJISIE 3'€qHYBATH (Bi3UUHI IPHCTPOT uepe3 Mepesxy Juls 0OMiHYy JaHUMU Ta TUCTaHIIHHOTO KepyBaHHs. OHaAK IS
e(eKTUBHOTO BUKOPHUCTAHHS TAKUX CHCTEM HEOOXi/JHE MOE€IHAHHS ONTHMAJILHOTO alapaTHOro 3a0e3ledyeHHS,
MPOTOKOJIIB 3B’SI3Ky, NPOTpaMHOi MIATPHUMKHM Ta 3axoiiB Oesmeku. Po3poOka wmanorabapuTHMX 1 BoOJHOUAC
(YHKI[IOHAJIBHO TOTYXXHHX pILIEHb JUIS aBTOMaru3amii MOOYTOBHMX 3ajad, 30KpeMa KepyBaHHS akBapiyMoM, €
aKTyaJIbHUM HalpsIMOM JIOCITIJDKEHHS B KOHTEKCTI pO3yMHOTO CEpPEIOBHUIIA.
AHaJIi3 0CTaHHIX TKepeJ
CaiToBa pakTHKa IEMOHCTPYE ycminrHe 3acTocyBaHHs [0T y pi3HUX ramy3sx — Bi MEIUYHUX NPHIAAIB 10
MIPOMHUCIIOBUX CUCTEM. Y TOH 4ac fK BEJHKi KOMIIaHil BAKOPUCTOBYIOTh XMapHi miatdopmu Ha 3pa3ok AWS IoT un
Google Cloud IoT, 3poctae monuT Ha TOCTYMHI PilleHHS 3 BIAKpUTUM KozaoM [5, 10, 11] g ocBiTHIX, MOOYTOBHX i
JOCTITHUIBKUX MpPOEKTIB. Y poboti [3] 3a3Ha4aeThCsl BaXKIMBICTh INPABHIBLHOIO BHOOPY MiKpOKOHTpOJIEpa,
nporokosry 3Bs3Ky (Wi-Fi, Bluetooth, LPWAN) Tta cxemu sxuBneHHs. Cepel NpUCTPOIB, IO YacTo
BUKOPHUCTOBYIOThCS B loT-mpoexrax, BuokpemmoeTbesi ESP32 3aBaskn 6anmaHcy MK LIHOIO, MPOAYKTHUBHICTIO Ta
eHeproepeKTHBHICTIO [§].
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DopMyTIOBAHHA Wijel

Meroro nanoi pobotu € po3podka loT-cuctemMnm naiast aBTOMATH30BAHOTO KEpYBaHHS akBapiyMoMm 3
BUKOPHCTaHHSIM MikpokoHTposiepa ESP32 Tta xmapHoi mnardopmu Blynk IoT. [lanuit mpuctpiit Mmoxe OyTH myxe
KOPUCHUH Ul YCHIIIHOTO JOIJsAay 3a akBapiymoM. [IpoekT Mae NpOJEMOHCTpYBaTH IHTErpamilo CEHCOpIB i
BUKOHABUMX MPHUCTPOIB Ui MOHITOPUHTY Ta KEpyBaHHS IapaMeTpaMd BOJHOIO CEpEIOBHIIA, 30KpeMa
TEMIIEPaTypOIo, OCBITIACHHAM. TakuUM YHHOM CHCTEMOIO MOYKHA KEPYBaTH AUCTAHIINHO, 110 JOIOMOXKE 3a0e3MeYnTH
CTaOUIBbHI YMOBH JUIsl 3pOCTaHHSI POCIIMH Ta )KUTTEAISUIBHOCT] TBapuH. BukoprcTaHHs TOYHOrO HU(POBOro AaTdynKa
Mae€ BHPIMIUTH NMPoOIeMy HOXHOOK IPH MiirpiBaHHI BOOHM B 3UMHIN mepion. OOirpiBad Mae BUMHUKATHCA TOYHO Ha
3aaHii IPOTPaMHUM IUITXOM TeMIepaTypi.

Bukag ocHOBHOro MaTtepiany

VY pamkax TpoekTy sK amapatHy ocHoBy obOpano ESP32 Lolin Lite, mikpokonTponep 3 32-GiTHuM
IBOSIIEPHUM Tporiecopom, gactoToro 240 MI'n, minrpumkoro Wi-Fi Ta Bluetooth BLE, a Takox 4 Mb ¢unent-mam’sri.
Bin 3abesneuye 00YMCIIOBAJIbHY HOTYXKHICTH Uit OOpPOOKM CHIHANIB Yy pealbHOMY Yaci IpH MiHIMajJbHOMY
CHEePrOoCIOKHUBAHHI.

OyHKI[IOHATBHA CXeMa CHUCTEMH BKJIIOuUae: ceHcop Temmeparypu Bomu (DS18B20) [8], doTtopesuctop
(piBenb ociTiieHHs) [ 10], 010KHM KepyBaHHS OCBITIEHHM, (iNETPOM Ta HarpiBaueMm, iHTerpaio 3 Blynk IoT [10, 11]
JUIsl MOHITOPHUHTY 1 KepyBaHHS 3 MOOLJIBHOTO 3aCTOCYHKY. Ha puc.2 npencraneHo cTpykTypHy cxemy loT-cucremu
JUIsl aBTOMATH30BaHOTO KEPYBaHHS aKBapiyMOM.

CTpykTypHa cxeMa NpHCTPOI0 Iependadae B3aEMONII0 MDK TpPbOMa OCHOBHUMH KOMIIOHGHTaMH:
CCHCOPHHUMH MOIYJISIMH, MikpoKoHTposepoM ESP32 ta BukoHaBunMu mpuctposmu. CeHCOpHA YaCTHHA CKIIATA€ThCS
3 nudpoBoro narunka tremmnepatypu DS18B20 [8], poTopesucropa miist BuMiproBaHHA ocBiTieHocTi [9]. Lli cercopu
migkmodeHi g0 mudposux BxoaiB ESP32 1 3abe3medyroTh MoOCTiiiHE 3YNTYBaHHA MapaMETpiB HABKOJIUIITHHOTO
CepeoBHILIA.

3i0pani pani mepematothest depe3 Wi-Fi-momyme ESP32 ma xmapry mmatdopmy Blynk IoT, ne
BiZIOOpaXatoThCs B MOOLTBEHOMY 3aCTOCYHKY KOpUCTyBava. ¥ pa3i BiAXUJICHHs 3HAU€Hb IIapaMeTpiB BiJ JOMYCTUMHX
MEX, 3alpOrpaMOBaHUX Yy MPOIIUBII KOHTpoJepa abo HanamryBanHsax Blynk, ESP32 akrtuBye BiANOBiqHI BUKOHABY]
NpUCTPOI: CBITJIOJIOAHE MiACBIYyBaHHs, HarpiBau Boau. DinbTpalliss BoaW 3/IHCHIOETBCS TOCTIHHO, ane 4epes
nonarok Blynk IoT ¢ineTp Mo’KHa BMUKATH Ta BUMHKATH.

JKusnenns cencopis ta ESP32 snificHioeThes Bia cTadinizoBaHoro mkepena 3.3 B, y Toii yac sik BUKOHABYI
Moy mpairoroTh Ha 5 B. Jlnsg 3a0e3medeHHs HAMIWHOCTI CHCTEMH IEpe0avYeHO BHKOPHCTaHHS CTabiiizaTopa
HanpyTH, QiIbTparii )KUBJICHHS Ta 3aXUCTY BiJ EpeHANPYT.

KomyHikariss Mixk KOMIIOHEHTaMH CXeMH peaii3oBaHa depe3 Imdposi GPIO-BuBomu, mpu npoMy
3a0e3neueH0 ONTHMAaIbHUN PO3MOAIT OOYNCIIOBAIGHOTO HAaBaHTAKGHHS MK mporecopamu ESP32 3aBmsku
BUKOPUCTAHHIO JBOSAEPHOI apXiTekTypu. Takuil miaxin no3Bossie 3abe3meduTn OesnepepBHY poOOTy CHCTEMH B
pearsHOMY Yaci HaBiTh 32 YMOB 3MIHH 30BHIIIHIX (pakTOpiB.

ESP32 36upae nani 3 cencopiB i nepeaae ix yepe3 Wi-Fi no Blynk. KopucryBau 6aunth iHpopmariio B
peajbHOMY Haci, Mae 3MOTY 3MIHIOBATH PEXHUMU POOOTH NPUCTPOIB ab0 aKkTHBYBaTH aBTOMAaTHYHI CIEHApIi.
Hanpuknan, npu 3HW)KEHHI OCBITIICHHS cHcTeMa aBToMaTHyHo BMuKkae LED-nincBitky. Bysnu xusisarecst Big 5 B
(BukoHaBui npuctpoi) Ta 3.3 B (cencopu i MikpokoHTpodep). [lepenbaueno BUKOpUCTaHHS cTadiIi3aTopa )XUBJICHHS
Ta 3aXKCTY BiJl IIEpEHAIPYT.

Cexcop ocBimnenns

LED namna
CeHcop TeMneparypu MO0Yb OinoTp
DS18B20 ESP32
Bnok xubnenna Cmadinizamop [ +3.3B

Puc. 2. Crpykrypna cxema T[]->ESP32 F(T)

BucHoBku
Mikpokonrponep ESP32 € ineanmpHMM pilmeHHSM A7 CTBOPEHHS HEBEIHKHX, eHeproedexTuBHuX loT-
MIPOEKTIB. 3aBASIKH CBOIM TEXHIYHHM XapaKTepHUCTHKaM, MOIYJb 3a0e3nedye MHUPOKi MOXKIMBOCTI [T 30UpaHHs Ta
nepeaBaHHs TaHUX, a TAKOX JUTA iHTeTpalii 3 XMapHUMH CepBicaMu.
3acrocyBanHsa ESP32 y kepyBaHHI mapaMeTpaMu akBapiymMa JeMOHCTPYE MPAKTHIHY peati3amniio KOHIeIil
[HTepHeTY pedeid, e TEXHOJIOTIi CIPHUAIOTH IiJBUIIEHHIO 3PYyYHOCTI, HQAIWHOCTI Ta aBTOMAaTH3alii y MOOYTOBHX
ymoBax. Po3pobieno nieBy monens loT-cucremn aBromaTusamii cepenoBuina akBapiyma Ha 06a3i ESP32. Bona
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3abe3neuye: MUCTAHIIMHIN KOHTPOJL TIapaMeTpiB akBapiyma; aBTOMAaTHYHE pearyBaHHS Ha 3MiHY YMOB; 3pYYHHMA
iHTepdeiic kepyBaHHs Yepe3 MOOUILHHI 3aCTOCYHOK.

3anpornoHoBaHe pillleHHsS MOXKe OyTH afanToBaHe J0 IHIIMX MoOyToBHX a0o HaB4yanbHHMX loT-cueHapiis.
[Nopmanpmnii pO3BUTOK CUCTEMH Iepeadayae BIPOBAHKEHHS EHEPro30epiraloyux ajiropuTMIB, PO3LIMPEHHS
CEHCOPHOTr'0 HA0OPY Ta 3aXMIICHOI epeaadi JaHuXx.
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