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ADNOTARE

La teza de master: ,,Sistem IoT pentru control si monitorizare a cultivarii culturii biologice pentru
domeniul de brutarie casnica”,
elaborat de Cazac Artiom, Chisinau, 2023
Cuvinte cheie: 10T, conexiuni fara fir, sistem automat, culturi biologice.

Scopul lucrarii este de a proiecta si implementa un sistem loT pentru urmarirea si controlul
cresterii culturilor biologice.

In cadrul acestei teze de master a fost creat un sistem automat de control a procesului de
crestere a culturilor biologice si a fost proiectatd interfata WEB, care oferd posibilitate de
monitorizarea starii culturii biologice. Sistemul este complet automatizat si nu necesitd interventie
umana. Sistemul functioneaza in baza unei retele locale Wi-Fi, ceea ce ii permite sa fie utilizat cu
orice dispozitiv cu acces la Internet.

Sistemul automat pentru cultivare a culturilor biologice este simplu in utilizare si oferd o
interfata utilizator simpla, care permite de a optimiza procesul de crestere a culturilor biologice.
Aceasta lucrare trece in revista studiile efectuate cu privire la cultivarea culturilor biologice In
incubatoare si prezintd o analizd a metodelor de control a principalilor parametri, care afecteaza
calitatea culturilor biologice. Solutiile propuse pentru cultivarea culturilor biologice se bazeaza pe
tehnologiile IoT si sunt deosebit de interesante, oferind posibilitatea de a obtine rezultate destul de
bune in procesul de crestere a culturilor biologice, fara a se aprofunda in complexitatea procesului.

Tehnologiile utilizate sunt: Wi-Fi, WEB, HTML, UART.

Capitolul 1 prezintd analiza domeniului de crestere a culturilor biologice, sunt analizate
solutiile tehnologice oferite pe piatd, se analizeaza algoritmii de conducere: clasici si inteligenti.

Capitolul 2 contine descrierea procesului de proiectare a sistemului automat pentru cultivare
a culturilor biologice.

Capitolul 3 prezintd solutia software pentru monitorizarea si conducerea procesului de

crestere a culturilor biologice.



ANNOTATION

On the Master thesis “IoT System for Control and Monitoring of Organic Crop
Cultivation for Home Bakery Field”
elaborated by Cazac Artyom. Chisinau, 2023

Keywords: IoT, wireless, Biological crops.

The goal of the work is to design and implement an IoT system for tracking and controlling
the growth of biological crops.

In the framework of this master's thesis, an automatic system for managing the process of
growing biological crops was created and the WEB interface was designed, which offers the
possibility of monitoring the state of the biological culture. The system is fully automated and
requires no human intervention. The system works on the basis of a local Wi-Fi network, which
allows it to be used with any device with Internet access.

The automatic system for growing biological crops is simple to use and offers a simple user
interface that allows to optimize the process of growing biological crops. This paper reviews the
studies carried out on the cultivation of biological crops in incubators and presents an analysis of
the methods of regulation of the main parameters affecting the quality of biological crops. The
proposed solutions for the cultivation of biological crops are based on IoT technologies and are
particularly interesting, offering the possibility of obtaining quite good results in the process of
growing biological crops without delving into the complexity of the process.

The technologies used are: Wi-Fi, WEB, HTML, UART.

Chapter 1 Describes the analysis of plant solutions for growing biological crops, as well as
methods for regulating the main characteristics.

Chapter 2 Describes the design of the hardware of the device.

Chapter 3 Describes writing software for a previously designed system in accordance with

all the requirements studied at the stage of analysis of factory solutions and control algorithms.



AHHOTAIUA

K marucrepckoii padore: “loT-cucrema i KOHTPOJISI U MOHUTOPUHTA BhIPAILIMBAHUS
OpPraHUYeCKHUX KYJbTYp ISl JOMAITHEN eKapHUu
pa3padoran Kazakom Apremom, Kumunes, 2023 r.

Kuarouessble ciioBa: [oT, wireless, buonornueckue KyJIbTyphl.

Lenb paboThl — cripoekTHpoBaTh U BHEAPUTH loT-cuctemy i oTciaeKUBaHUsI U KOHTPOJIS
pocTa OMOJOrMUYECKUX KYJIBTYP.

B pamkax wmaructepckoil pa®oThl co3JaHa aBTOMAaTHYECKash CHCTEMa YIPABICHMS
MPOIIECCOM  BBIpAIIMBAaHUSI OMOJIOTHMYECKUX KyJabTyp U crpoektupoBan WEB-untepdeiic,
MPEJOCTABIISAIONINI BO3MOKHOCTh MOHUTOPHUHIA COCTOSIHUSI OMOJIOTMYECKOH KynbTyphl. Cucrema
MIOJTHOCThIO ABTOMATH3UpOBaHa M He TpeOyeT BMellaTeslbcTBa yenoBeka. Cucrema paboTaer Ha
ocHoBe JiokanbHOU ceTn Wi-Fi, 4To mo3BosisieT ncnosiabp30Bath €€ ¢ JII000ro ycTpoicTBa, HMEIOIIEro
noctyn B MIHTEepHeT.

ABTOMAaTHYECKasi CHCTEMA BBIPAIMBAHKS OPTaHUYECKHUX KYJIBTYpP IIPOCTA B UCIOJIb30BAHUHU
U TpejiaraeT MpoCTO MOJIb30BATENbCKUN MHTEp(deiic, NO3BOAIOMNN ONTUMU3UPOBATh MpOLEce
BBIPALIMBAaHUS OPraHUYECKUX KYJIbTYp. B cTrarbe paccMOTpeHBl UCCIIENOBaHMS, IIPOBEIECHHBIE 110
BBIPALIMBAHUIO OUOJIOTMYECKUX KYJIbTYp B HHKYOaropax, W MpEACTaBJIEH aHajlu3 METO/I0B
pEeryIupoOBaHUsS OCHOBHBIX IapaMETPOB, BIMSIONIMX HA KAadeCTBO OHMOJOTHYECKHX KYIBTYP.
[Iperiaraemele pelieHus MO BbIPAIMBAaHUIO OMOJIOTMYECKUX KYJIbTYP OCHOBAaHBI Ha TEXHOJOTHUSX
IoT u npeacTaBisOT 0cOOBIN UHTEpEC, MpeaIaras BO3MOKHOCTh MOTYYEHUS JOCTATOYHO XOPOIIUX
pe3yJbTaTOB B MPOLECCE BBHIPALIUBAHUS OMOJIOTUYECKUX KYJIbTYp, HE BHHUKAs B CIOKHOCTb
mporecca.

Hcnoan3zoBanblie TexHoaorun: Wi-Fi, WEB, HTML, UART.

I'naBa 1 OnuchiBaeT aHaIN3 3aBOJICKUX PELICHUN AJIS BBIPALIUBAHUS OMOIOTHYECKUX
KYJbTYp, @ TaK K€ METOJbI PETYJIMPOBAHNS OCHOBHBIX XapaKTEPUCTHK.

I'naBa 2 OnuceIBaeT NPOEKTUPHIBAHUE allapaTHON 4aCTH yCTPONCTBA.

I'naBa 3 OnuceiBaeT HamMcaHUe NMPOrPaMHOI0 O0ECTIeUeHUs Al paHee CIIPOEKTUPOBAHOM
CHCTEMBI COTJIaCHO BCeM TpeOOBaHMSAM OIpeJIeIeHHbIE Ha JTale aHajlM3a 3aBOJCKUX PEUICHUH U

AJITOPUTMOB PETYJIUPOBAHUSA.
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BBEJAEHUE

B coBpeMeHHOM Mupe, rie TEXHOJOTHH CTajdd HEOTHEMJIEMOM YacThb) IIOBCEAHEBHOMN
xu3ny, noustue Internet of Things (IoT) mpuoOperaer Bce Oosbliee 3HaueHue. Hecmotpst Ha
nepBoHayajibHoe Bocnpuatue [oT Kak CIOXKHOM M HEJOCTYIHOM TEXHOJOTMH, CEroJHs JaHHas
TEXHOJIOTUSl CTaja JOCTYNHOW JJIs KaXJIOoro, ¢ TOYKH 3pEHUs CTOMMOCTH WU JIOCTYIHOCTH
nonnManus teopurn o0 IloT. IoT oTkpwiBaeT mepen JIOJbMH OTPOMHBIC TEPCIEKTUBBI ISt
NPUMEHEHHS B PA3IUYHBIX cepax.

WHTepHeT Belied NperocTaBiIsieT BO3MOXKHOCTb YIPABIATh YCTPOHCTBAMM M cOOMpPATh
JAaHHbIE M3 pa3HbIX HCTOYHUKOB C IOMOIIBIO HHTEpHET-coeAuHeHus. Hampumep, Haxolsich B
10001 TOYKE MUpPa MOXKHO OTCIEIUTH COCTOSHHE MHKPOKIMMAaTa B JOME W T.A. DTa KOHIECHIHUS
MOXET OBITh IPUMEHEHA B PAa3HOOOPA3HBIX CLEHApUsIX M orpacisx. OIWH U3 TaKUX MPUMEPOB -
JIOMAIIHUE XJIeOoIIeYeHHE.

Kpome Ttoro, IoT sierko uHTErpupyercs ¢ COBpeMEHHbIMU cMapT(oHaMu, KOTOpbIE CTald
HEOTHEMJIEMOIl YacThiO IOBCEJHEBHOM JKHM3HM Kaxaoro dyenoeka. CMapTQOHBI CHOCOOHBI
MOJKJIFOYATCSl K CHCTEMaM C TOMOUIbIO Pa3HBIX M PACIpPOCTPaHEHHBIX MHTEP(EHCOB, TAKUX Kak
Bluetooth u Wi-Fi. D10 cuibHO ynpomiaer 3agaqy OTCICKHBAHHS COCTOSIHHSI B CHCTEME, a TaKKe
oOecnieunBaeT 3pHEKTUBHYI0 KOMMYHHUKAIMIO MEXKAY CUCTEMOM U I0JIb30BaTENIEM, BBIIIOJIHSASA POJIb
HMI (Human Machine Interface). C wucnonb3oBanuem cmaprdoHa B KauecTBe HHTepdeiica
M0JIb30BATENM TOIY4alOT MPUBBIYHBIN M YAOOHBIH CHOCOO YHpPaBIATH YCTPOICTBOM U MOJIydaTh
uHpopmarno o ero padore. IToT acnekt caenan [oT Gosee JOCTYMHBIM U (PYHKITHOHAIBHBIM JJIs
HIMPOKOTO KPyra MOJIb30BATEIEH.

MHorue 1101 BBIIEKAIOT CBOW XJie0 MO pa3HbIM IMpUYMHAM. B mouckax coBeplIeHCTBa U
y1o0cTBa B MPUTOTOBJICHUM XJIeOa, JIFOJAW aKTUBHO HCCIENYIOT pa3jMyYHble CIOCOOBI YIy4IIEHUS
sToro mpouecca. OqHUM U3 MeTo0B siBisieTcs npumeHenue texHosoruil loT. Ha IoT ycrpoiictBo
MOYKHO TIE€PENIOKUTh OIpe/esIeHHbIe PYTHHHBIE 33J]aud ¢ KOTOPBIMU CHUCTEMa OyJeT CHpaBiIAThCS
KyJla TOYHEe, a YTO CaMO€ TJIaBHOE YeJIOBEYECKUI (akTop TaKUM 00pa3oM CBOJIUTCS K MUHHUMYMY.
Cucrema 4eTKO CIETUT 3a BPEMEHEM, MOMEHTAJIbHO pearupyeT Ha U3MEHEHHMs, B TO BpeMs Kak
YeJIOBEK MOXKET JOMYCTUTh OIINOKY.

C pa3BuUTHEM COBpPEMEHHBIX TexHOJOrud u goctynmHocThio Internet of Things
IPEJOCTABIISETCSI BO3MOXKHOCTh ClIeNaTh MPUTOTOBJIeHUE Xjeba emie O6osee ynoOHBIM. IlosTomy,
paspabotka loT ycTpoiicTBa 1y1si BRIpalMBaHUs OMOJIOTHYECKOW KYIbTYphI, KAK OCHOBHI JIJISl TECTA

IpeCTaBIseT COOON aKTyalbHOE U NEPCIEKTUBHOE HAIIPABIICHUE.



Ilenpto maHHOW MarucTepckoit paboTel siBhsieTcs paspaborka loT ycrpoiictBa ms
BBIpAIIMBAHU OMOJIOTHYECKON KYJIBTYPBI, KOTOPOE MOMOXKET JIIOJIIM, 3aHUMAIOIIMMCS JOMAIHEH
BBIIICYKOH, ITOBBICUTh Ka4e€CTBO CBOMX M31enuil. Takoe yCTpOMCTBO ITO3BOJUT KOHTPOJIHUPOBATH U
ONTUMHU3UPOBATh MPOLECCH NOJHATHS TE€CTA, BBIIEUKU U OXJAXKACHUSA, 00ecreunBasi OCTOSHHOE

KadecTBOo XJjeoa.
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