MHUHUCTEPCTBO OBPA3BOBAHUS PECIIYBJIUKHU BEJAPYCh
BEJIOPYCCKHUH T'OCYJAPCTBEHHbBINA YHUBEPCHUTET
®AKYJIBTET PAIMOP®U3UKN 1 KOMIIBIOTEPHBIX TEXHOJIOT' UM

Kadeapa pusukm u a3poKoCMUYECKUX TEXHOJIOT U

AHHOTAIUS K TUIVIOMHOU paboTe

MCIOJIb30BAHUE BECITMJIOTHBIX JIETATEJIBHBIX
AIIIAPATOB JIJIsI MOHUTOPHHT A YPE3BBIYATHBIX
CUTYALMIA

KyO6psikoBa Onwra CepreeBHa

Hayunbiii pyKOBOIUTEND — CTApPLIAM NIPENOAABATEN D
Epmakosuu B.P.

MuHck, 2022



PE®EPAT

Jumiomuas pa6ora 50 c., 28 puc., 12 ta6i., 16 uCTOUHUKOB.

EECHI/IJIOTHI)HZI JIETATEJIbHBIN AIIITAPAT, MOHUTOPUHI
OKPYXAIOIIEN CPE/IBI, JHATYHUK, [IOJIEBHAA  HAIPVY3KA,
I[TPOI'PAMMHOE OBECIIEYHEHUE

[Ipumenenune BIIJIA 1o3BOJSET ONEPATUBHO M C BBICOKOM TOYHOCTBIO
MPOU3BOAUTHh KapTOrpaUpOBaHHE KM MOHUTOPUHI OKpYXKalollel cpeapl |
CBOEBPEMEHHO pearupoBaTh Ha SKCTPEHHBIE CUTYALIUH.

OObEeKTOM HCCIeOBaHUSl SIBISIAaCh pa3paboTKa OOKETHOM CHUCTEMBbI
JaTYUKOB JUIsl OECHMJIOTHOTO JIETAaTeNIbHOIO ammapara BEPTOJETHOTO THIIA,
OpEeAHA3HAYCHHOTO JUIsi MOHUTOPUHIA OKpY>Kalollled Cpelbl U  BBISBICHUS
YpE3BbIYANHBIX CUTYALUH.

[lenpto paboTel - ucnonb3zoBanue BITJIA mist MOHUTOpPUHTA YPE3BBIYAMHBIX
CUTYyaLUH.

B nunioMHON paboTe pelmanuch TakWe 3aJadyd Kak: MPUMEHEHUE H
kinaccuukanus BITJIA Ha ocHOBEe aHanM3a COBPEMEHHBIX MOJENEH, HN3y4YeHHE
KOMMEpPYECKUX JaTYMKOB  C TIOMOLIBIO KOTOPBIX MOYKHO OLEHUTh COCTOSIHUE
OKPY KarOIIEN CpPeNlbl: TEMIIEPATYPY, BIAXKHOCTh, OCBEILIEHHOCTb, CTETIEHb 3arPsS3HEHMS
razami, MbUIbI0 U paJIiallieid, MOBBILIEHUE YPOBHS LIyMa.

B kadectBe 0TIIaZOYHOrO KOMIUIEKCa ObUla BbIOpaHA MOMyJISipHAas —IUIaTa ¢
OTKPBITHIM MPOrPaMMHBIM KozioM cemeiicTBa Arduino — Arduino Uno.

B kauectBe none3HoM Harpy3ku ObUIM KMCMOJIB30BAaHbI JATUYMK TEMIIEPATypPhl U
BinaxxHoctd DHT22 u cuerunk [eitrepa RadiationD v1.1 (CAJOE) - ocHoBHO#
CEHCOp I U3MEPEHHS pauaIiui, COBMECTUMBIE ¢ muiaTtgopmoii Arduino u kamepa
BBICOKOI'O pa3peLIeHNs.

Pa3zpaboranHas cuctemMa MOHMTOPHUHIA COCTOSTHUSI OKPY KAroIie cpeabl Ha
OCHOBE KOMMEPYECKMX TAaTYMKOB OblIa YCHEIIHO MPOTECTHPOBAHA C IMOMOILBIO
oecniunotHoro JserarenbHoro ammapara (BITJIA) DJI Phantom 4 Advanced B
71a00PaTOPHBIX U MOJIEBBIX YCIOBUSX.



PODEPAT

Jpimuiomuas padora 50 c., 28 man., 12 tabm., 16 kpbIHi.

BACIIJIOTHBI JIATAJIBHBI AITAPAT, MAHITOPBIHIT HABAKOJIBHAT' A
ACAPOLA34, HOATYBIK, KAPBICHAA HAIPY3KA, IIPATPAMHAE
3ABECIIAYDHHE.

[Mpeivsiaerne  BIIJIA  nmae wmaruysiMacip amepaThlyHAa 1 3 BBICOKaH
JAKJIaHACII0  BbIpAOJSIp KapTrarpadaBaHHE 1 MaHITOPHIHT HaBaKOJbHAara
acspo//135 1 CBOEUACOBA praraBailb Ha SKCTPAHbIS CITyallbll.

AO'ekTaM JacneaBaHHs 3'sSyisiiacs pacnpanoyka OropKITHAW CICTIMBI
naTyblkay i OecnuioTHara JisTajdbHara amnapara BepTaj€THara ThIIY,
npbl3HAYaHara I MaHITOPBIHTY HaBaKOJbHara acspoji3si 1 BBISYJICHHS
HAJ[3BBIYAMHBIX CITyallbIH.

Mbra pabothl - BbikapbicTaHHe BITJIA ms MaHITOPBIHTY HaI3BBIYAMHBIX
CITyaIlbIi.

Y neimuiomHait pabolie BhIpamajiics Takis 3afadbl SK: MPBIMSHEHHE 1
knaciikanpist BIIJIA Ha acHOBe aHamidy CydacHBIX MajdJiel, BBIBYUYIHHE
KaMEpIBIHHBIX JaTYbIKay 3 JamaMorail sSKiXx MOKHA allaHillb CTaH HaBaKOJbHAra
acsApoA3sl: TAMIIEpATypy, BUIbIOTHACIb, aCBETJICHACIb, CTYIIEHb 3a0pyKBaHHS
ra3zami, mbUlaM 1 paJbIsSibIsi, aBBIIIIHHE Y3POYHIO IIyMY.

VY skacimi ajyiagkaBara KOMIUIEKCY ObUla aOpaHa mamyJjisipHas IUiaTa 3
aJIKPBITBIM MparpamMHbIM KojaM cameirictBa Arduino - Arduino Uno.

VY sKkacii kapbIicHail Harpy3ki ObLIl BBIKAPBICTAHbIA JAaTYBIK TAMIEPATYPHI 1
ButerotHacui DHT22 1 musuibHik ['eiirepa RadiationD v1.1 (CAJOE) — acHOVHBI
COHCAp I BBIMAPAHHS PabIAlbll, CyMsIIYaabHbIA 3 Tuiatdhopmaid Arduino i
KaMepa BbICOKara Jja3Boily.

PacnipaniaBanasi cictoma MaHITOPBIHTY CTaHy HaBaKoOJIbHAra acspojJi3si Ha
aCHOBE KaMEpIBIMHBIX JlaTyblKay OblIa IMaclsaxoBa IMpaTdCTaBaHas 3 JarmamMorau
O0ecriiiotHara nstanbHara amapara (BIIJIA) DJI Phantom 4 Advanced y
nabapaTOPHBIX 1 MAIABBIX YMOBaX.



ABSTRACT

Diploma work 50 pages, 28 figures, 12 tables, 16 sources.

UNMANNED AERIAL VEHICLE, ENVIRONMENTAL MONITORING,
SENSOR, PAYLOAD, SOFTWARE.

The use of UAVs makes it possible to quickly and accurately map and
monitor the environment and respond in a timely manner to emergency situations.

The object of the study was the development of a budget sensor system for a
helicopter-type unmanned aerial vehicle designed to monitor the environment and
detect emergencies.

The purpose of the work is the use of UAVs for monitoring emergency
situations.

In the thesis work, such tasks were solved as: the use and classification of
UAVs based on the analysis of modern models, the study of commercial sensors
with which you can assess the state of the environment: temperature, humidity,
illumination, the degree of pollution by gases, dust and radiation, increasing noise
levels.

The Arduino Uno, a popular open source board from the Arduino family,
was chosen as a debugging complex.

The payload was a temperature and humidity sensor DHT22 and a Geiger
counter RadiationD v1.1 (CAJOE) - the main sensor for measuring radiation,
compatible with the Arduino platform and a high-resolution camera.

The developed environmental monitoring system based on commercial sensors
was successfully tested using the DJI Phantom 4 Advanced unmanned aerial
vehicle (UAV) in laboratory and field conditions.
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