Rotirajuci akusti¢ni radar

Ivancevié¢, Bernard

Master's thesis / Diplomski rad
2015

Degree Grantor / Ustanova koja je dodijelila akademski / strucni stupanj: Josip Juraj
Strossmayer University of Osijek, Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek / SveuciliSte Josipa Jurja Strossmayera u Osijeku, Fakultet
elektrotehnike, racunarstva i informacijskih tehnologija Osijek

Permanent link / Trajna poveznica: https://Jum.nsk.hr/urn:nbn:hr:200:210742

Rights / Prava: In copyright /Zasti¢eno autorskim pravom.

Download date / Datum preuzimanja: 2024-04-25

Repository / Repozitorij:

Faculty of Electrical Engineering, Computer Science
and Information Technology Osijek

aodar

DIGITALNI AKADEMSKI ARHIVI I REPOZITORLII

zir.nsk.hr


https://urn.nsk.hr/urn:nbn:hr:200:210742
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.etfos.hr
https://repozitorij.etfos.hr
https://zir.nsk.hr/islandora/object/etfos:304
https://repozitorij.unios.hr/islandora/object/etfos:304
https://dabar.srce.hr/islandora/object/etfos:304

SVEUCILISTE JOSIPA JURJA STROSSMAYERA U OSIJEKU
ELEKTROTEHNICKI FAKULTET

Sveucili$ni studij

ROTIRAJUCI AKUSTICNI RADAR

Diplomski rad

Bernard Ivancevic¢

Osijek, 2015.



SADRZAJ

Lo UVOD ettt ettt e e be b e e be et e e aa e teeeatenaeeereeeneeenes 1
2. MEHANICKI VALI OSNOVE ZVUKA ..ot 2
2.1, OSNOVE ZVUKA ..eeiiiiiiiciiie ettt ettt e et e e e et ee et eeeeetbeeeeetaeeeeenreeeesavaeeesraeeeanes 3
211 APSOTPCI]A i ueiieiiieciieeeiie ettt e etee et e et e et e et e e saaeesaseessbeesnbeeesseeeabeeesaeensaeensaaenns 4
2.1.2  DISIPACIJA urietiieirieiiiieeieeeteeeiteeeieeeeteeeeteeesteeesaaeesssaessseessseesnseessseesseeasaeensseensseenns 4
2,13 DITAKCIIA eeeiiieiiieciie ettt et ettt st e neeeneeeans 5
2.1.4  DOPPIETOV €TEKL ...c..eieeiiieeiie e e e 5

B B T 113 1<) (<) 1 o1 | TSRSt 6
2,16 RETICKSIJA ..ccuiiiiiieiiieciie ettt ettt et et e et e e e naeenae e 7

B B A i 2 o) | TSRSt 8

3. DETEKCIJSKI SUSTAVI OBIEKATA ...c.oiiiiiieeeeeee e 10
3.1. Povijest RADAR SUSTAVA.......ccuiiiiriiiiiiiiieie ettt ettt seeesaee e ns 10
3.2. Princip rada RADAR-Q.....cc.oiiiiieeeeeeeee e 12

4. ROTIRAJUCT AKUSTICNI RADAR ......ooovvierieiiriiesieiesiesses s 17
4.1, HAardVer SUSTAVA ....cc.eeiiiiiiiieiiiie ettt ettt et e e et e e ete e e e ste e e e etae e e eetaeeeetaeeeeareeas 17
4.1.1. MIKEOUPTAVIJAC ..ooutiiiiieiiieieeieeiee ettt 19
4.1.2. Regulacija Napajanja.........cccceereerueerieeniieniieniiestieseesteesteesieesseeseaesseesneesseessnessnens 23
4.1.3. URIaZVUCHE SCINZOT ....uvviiieiiieeeiiieeeiteeeeeteeeeeetteeeeetreeeeeaseeeeetseeeessrseeessseeenasseeennnns 25

4.2, SOTEVET SUSTAVA....cuiiiiiiieiiiieciieeeie et et e et e et e et e et eeeaseeseaeesabeeeaseeeseessseeeseeensseeens 27
4.2.1. Biblioteke osnovnih elemenata.............ccceeevviiiiiiiieeiiiic e 28
4.2.2. Osnovne funkcije SODAR-Q ........cocviiiiieiiiecieeceeeee e 30

4.3, ReZULAt] MJETENJA . .eeiurieiiieiiieiiieeieeeiteeteeeiee et e e stteesnteessbeesaseeenseeeseesnseeenneeenneeennns 32

5. ZAKLIUCAK ..ot 36
LITERATURA ... ..ottt ettt ettt ettt ettt ettt e be et e ebe e saese e saesaenseensaanseenssensaenneanseens 37
SAZETAK NA HRVATSKOM JEZIKU .....cocooovimiiieieeeieeeeeeeeeeeeeeeeeee e 39
ABSTRACT ..ottt ettt ettt be bt e bt e bt et e e bt e sseenseesaeesneesaeenneens 40
ZIVOTOPIS ...ttt 41

POPIS KRATICA ..ot 42



SAZETAK NA HRVATSKOM JEZIKU

Kroz rad je opisan sustav za detekciju objekata na velikim udaljenostima, navodenje i
mapiranje prostora te su objaSnjena dva razlicita sustava sa danim prednostima i manama pojedinog
sustava. Dva osnovna sustava razlikuju se prema vrsti vala koju upotrebljavaju za detekciju objekata
dok im je osnovni princip rada jednak. Opisan je kompletan ultrazvuéni sustav za detekciju objekata
1 mapiranje prostora sa svim potrebnim hardverskim 1 softverskim dijelovima. Opisani su glavni
dijelovi koda, njihova svrha te nacin upotrebe. Sustav se temelji na HC-SR04 ultrazvu¢nom senzoru
1 Atmelovim ATmega328 mikroprocesoru koji sluzi za iniciranje odas$iljanja i detekcije signala,
mjerenje vremena izmedu odaslanog i primljenog signala, proracuna udaljenosti te upravljanjem

rotacije platforme.

KLJUCNE RIJECT:

SONAR, RADAR, ultrazvucni valovi, elektromagnetski valovi, mapiranje, detekcija

objekata, ATmega328.
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ABSTRACT

The diploma-thesis is describing the system for detecting objects at great distances, guidance
and mapping spaces. It is also explaninig two different systems and their main advantages and
disadvantages. Two basic systems differ due to the type of waves that are used for the detection of
objects while their basic working principal is equal. It describes a complete ultrasonic system for
object detection and mapping of spaces with all necessary hardware and software parts. The thesis
gives description of the main pieces of code, their purpose and method of use. The system is based
on the HC-SR04 ultrasonic sensor and Atmel's Atmega328 microprocessor that is used to initiate the
transmission and signal detection, timing between the transmitted and the received signal, and

calculation of the distance and the control of the platform's rotation.
KEY WORDS:

SONAR, RADAR, ultrasonic waves, electromagnetic waves, mapping, object detection,

ATmega328.
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