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AHHOTALUSA
Marucrepckasi nuccepranus: “ IloayaBToHOMHAasl cCUCTEeMA MUJIOTUPOBAHUSA
JAPOHOM”,

BbInoJiHeHHas1 /ly0oBbiM Anapeem, Kummnnés, 2018.

KiroueBble ciioBa: OI0/DKETHBI KBajpokonTep, ['ocyqapcTBeHHOE peryaupoBaHHE IPOHOB,
ABTOHOMHBIN JIETaTeIbHBIN amnmapar, cepsl MPUMEHEHHUS IPOHOB, PHICKAHbE, KPEH WM TaHTaX, JPOH,
COHap.

B macrepckoii paboTe paccMaTpuBaeTCs aHAIU3 JIETATEIbHBIX alapaToB (B JAIBHEUIIEM JIPOH,
KBaJPOKONTEP), MPOCKTHPOBAHWE M TIOMCK NOIXOAALINX KOMIIOHEHTOB, cOOpKa U HacTpoiika
KBaJ[POKONTEPa C BO3MOXKHOCTHIO IEPEMEIICHUsI 0€3 YNpaBlICHHs IMHUJIOTOM, HAa OCHOBE JATUYUKOB
pacCTOSIHUSL.

Pabora npencrasisier 0630p 001acTy U TO00P HEOOXOIUMBIX KOMIIOHCHTOB, HA OCHOBE KOTOPBIX
IpeJCcTaBIeHHa cOOpKa M HACTpOWKa JpOHA CBOMMH pyKaMu. PaccMOTpeHHBI HamOojee BCTpedacMble
TPYAHOCTH, C KOTOPBIMH MOXET CTOJKHYTBCS JIFOOOW HAUMHAKOIIMI MPOESKTUPOBIIMK JIPOHOB. Takxe,
MPE/UIOKEHHBl MaTEMaTHYECKHE ACIEeKThl , KOTOPbIe HEOOXOJMMO YUYUTHIBATH INPH MPOSKTHPOBAHHUH,
MIPOTPaMMHUPOBAHUH U YIIPABICHUH JPOHOM.

JlanHasi 00JacTh TONB3YETCS CIPOCCOM, OJHAKO CTOMMOCTH SIBIISIETCS OCHOBHBIM MHUHYCOM
MPAKTUYYECKU BCEX MOJeNel JOCTYMHBIX Ha CEeroJHeIIHui AeHb. B paboTe mpeacTaBleHHbI CTpaHbl U
3aKOHBI, KOTOPBIE PETYIUPYIOT BO3MOXHOCTh M HCIIOJIb30BaHUE JIPOHOB B MEPCOHANBHBIX HYXKJIAX, a TaKk
€ U B IIPOMBIIUIEHHOCTH.

Hcnonb3yemble TexHoJorum: 361k nporpammupoBanus C / C ++ ¢ komnumsiiumeit B avr-gcc st
NporpaMMHpOBaHus W TecTupoBaHus. IIporpamma Mission Planner mis ycTaHOBKM MPOIIMBKH U
HACTpOWKH Bcex HeoOxomaumbix ¢yHkmmid ardupilot 2.5. AnmaparHoe obecnieuenue: [1ynbT ynpaBieHus
FlySky fs-i6, Motopst 2212 920KV DJI, koutpomep HP Simonk 30A, GPS-koutposuiep, RC-npuemMuuk
u mepenaTauk, Oatapes 5500A, nmaTduk 3apsIKH aKKymyssTopa, gaTtauk paccrosams IFT UTG204,
natuuk paccrosius HC-SR04, Imax B6 3apsiaHoe yCTpOHCTBO.

[ToscHuTenbHast 3amMcKa COJCPXKHUT: BBEACHHE, 3 TJIaBbl, BBIBOABI, OubOmuorpapuio u3 9
Ha3BaHWH, 2 PUJIOKEHUS, 71 CTpaHUIly OCHOBHOTO TeKCTa, 23 pucyHka u 15 popmyi.

I'naBa 1. OnuceiBaeT OCHOBHBIE NMPUHIIMIIBI TI0JIETA IPOHOB U TPABWIIA, PETYIUPYIOIINE TTOJIETHI
JPOHOB.

I'naBa 2. AHanM3 TOCTYNHBIX APOHOB U BBIOOP pECypCcOB, HEOOXOIMMBIX JJISt CO3aHMS JPOHA.

I'nasa 3. [Tomarosas pa3paboTka IpoHa, MOAPOOHOE ONTMCAHNE U MaTeMaTUYECKas 4acTh HE
TOJBKO AJIS PErysTOpa, HO U JIJIsi COHAPHOT'O CKaHepa.



ADNOTARE
La teza de master: ' Sistem semiautonom de gestiune a dronelor"’,

realizat de Andrei Dubovoi, Chisiniu, 2018.

Cuvinte cheie: Quadcopter bugetar, Reglementarea de stat a dronelor, Aeronave Autonome,
Aplicatii drone, Rasucire, rotire si smulgere, Drona, Sonar.

In lucrarea de master se analizeazi aparatele de zbor (in continuare drone, quadcopter),
proiectarea si cautarea anumitor componente pentru montarea si reglarea quadcopterului cu posibilitatea
de zbor fara reglare din partea pilotului, doar In baza senzorilor de masurare a distantei.

In lucrare este efectuatd o analiza a domeniului si a componentelor hardware utilizate, pe baza
carora este prezentatd montarea manuald si ajustarea dronei. Se analizeazd si cele mai des intdlnite
greutdti cu care se poate confrunta orice proiectant de drone. De asemenea se descriu si aspectele
matematice care trebuie luate in considerare la proiectarea, programarea si gestionarea unei drone.

Domeniul acesta este foarte popular la moment, dar costul inalt este principalul dezavantaj al
aproape tuturor modelelor disponibile astizi pe piata. In lucrarea se prezinti in ce tiri si in ce mod legea
reglementeaza posibilitatea utilizarii dronelor atat in scopuri personale cat si in industrie.

Technologiile utilizate sunt: limbajul de programare C/C++ cu compilare in avr-gcc pentru
programare si testare, Soft Mission Planner pentru a instala firmware-ul si pentru a configura toate
caracteristicile necesare ale placii Ardupilot 2.5. Hardware: panoul de control FlySky fs-i6, motoare DJI
2212 920KV, reglajul HP Simonk 30A, controler GPS, receiver RC si emitdtor, acumulator 5500A,
senzor de incdrcare a bateriei, senzor de distantd IFT UTG204, senzor de distantd HC-SR04, incarcétor
Imax B6.

Memoriu explicative contine: Introducere, 3 capitole, concluzii, bibliografiedin 9 titluri, 2 anexe,
71 pagini text de baza, 23 figuri si 15 formule.

Capitolul 1. Se descriu principiile de baza a aeronavelor si regulamentul cu care se reglementeaza
zborurile de drone in diferite zari ale lumii.

Capitolul 2. Se analizeaza dronele disponibile si este efectuatd selectarea resurselor necesare
pentru crearea dronei respective.

Capitolul 3. Este descrisa elaborarea dronei pas cu pas si se prezintd partea matematica a

regulatorului si a scanerului sonar.



SUMMARY
In the master thesis: "'Semiautonomous system for managing the drones"’,
conducted by Andrei Dubovoi, Chisinau, 2018.

Keywords: Budget Quadcopter, Government of the Drones, Autonomous Aircraft, Drone

Applications, Twisting, Retracting and Retracting, Drona, Sonar.

In the master's thesis, the Flight Instruments (Continuous Droning, Quadcopter) are analyzed, the
designing and searching of certain components to mount and regulate the quad-pilot with no pilot-

controlled flight, just in the base of the distance measuring sensors.

The paper is an analysis of the domain and hardware components themselves, based on manual
installation and droning. It also analyzes the most common difficulties that any drone designer can
encounter. It also describes the mathematical aspects that need to be considered when designing,

programming, and managing a drones.

This is very popular at the moment, but the high cost is the main drawback of almost all the
models available today. The paper presents in which countries and in what way the law can regulate and

regulate the possibility of using the drones for both personal and industrial purposes.

The used tools are: C / C ++ programming language with compiling in avr-gcc for programming
and testing. Soft Mission Planner to install the firmware and configure all the required ardupilot 2.5
features. Hardware: FlySky fs-i6 Control Panel, 2212 920KV DJI Engines, HP Simonk 30A Controller,
GPS Controller, RC Receiver and Transmitter, 5500A Battery, Battery Charging Sensor, IFT UTG204

Distance Sensor, HC-SR04 Distance Sensor, Imax B6 charger.

Explanatory memo contains: Introduction, 3 chapters, conclusions, bibliography in 9 titles, 2

annexes, 71 basic text pages, 23 figures and 15 formulas.

Chapter 1. Describes the basic principles of aircraft and the regulation governing drone flights in

different locations around the world.

Chapter 2. Analyzing the available drones and selecting the resources needed to create the

drones.

Chapter 3. Step-by-Step Drum Development Step-by-step description and mathematical part not
only for the regulator but also for the sonar scanner.
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