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BCTYII

MeTta poboTu:

Po3poOuTn 3riiHO 3ampONOHOBAHOI TEMU anapaTHO-MPOrpaMHUNA MPHUCTPIM Ha

6a31 Arduino, mo peanizye 3amaHuii HaOlp QyYHKIIA Ta MIATOTYBaTH 3BIT 3

TEXHIKO-KOHCTPYKTOPCHKOIO JOKYMEHTAIIIEIO Ta IHCTPYKIIEIO 3 eKCIUTyaTallii.

AKTyaJIbHICTD:

AKTyanbHICTh IIi€] KypcOBOi pOOOTH OOIPYHTOBYETHCS BHUCOKHUM IIOIMUTOM Ha

IHTErpalio anaparHoro Ta IPOrPAMHOrO 3a0€3MEYEHHS Yy CYYaCHHX I1HXXKEHEPHUX

PIIICHHSIX,

a TaKoX 3POCTAIOUOI0 POJUII0 MIKPOKOHTPOJEPHHX Iutarhopm y

HaBYAJILHOMY IPOIIEC] Ta 1HIYCTPii.

e TexHosioriyHa Ta [HXKeHepHa AKTYyaJIbHICTh

Hommpenictb IoT (Internet of Things): CyuacHi cucremu
aBTOMaTHU3allli, MOHITOPUHIY Ta YOPABIIHHSI KPUTUYHO 3ajeXkaTb BIJ
KOMIIAKTHUX,  €KOHOMIYHUX Ta  €HEproe(eKTUBHUX  IPUCTPOIB.
[Inarpopma Arduino € ge-pakTo craHmapToM Il  HIBHUIKOTO
MPOTOTUITYBAHHS Ta CTBOPEHHS MPUCTPOIB, IO B3AEMOAIIOTH 3 (PiI3UUHUM
CBITOM, 1110 BIANOBIJIA€ MNI00AJIbHOMY TPEHAY PO3BUTKY [HTEpHETY peueii;
Jemoxkparuszaniss po3podku: Arduino, sk Bigkputa (Open-Source)
amapatHO-TiporpaMHa 1iaTdhopMa, 3HAYHO 3HIDKYE TOPIT BXOAY JUIS
1HKEHePIB-MOYATKIBLIB Ta CIpPUS€ CTBOPEHHIO iHHOBalid. Lle mo3Bosse
30CEpeIUTUCS Ha JIOTIIl TNPOEKTY Ta (yHKIIOHATIBHOCTI, a HE Ha
HU3bKOPIBHEBOMY ITPOrpaMyBaHHI Ta CKJIAJHOMY allapaTHOMY JH3aiiHi;

Mixkaucuumiainapauii xapakrep: Po3poOka amapaTHO-IIPOrpaMHOTO
MPUCTPOI0 BHUMAarae IHTErpallii 3HaHb 3 EJIEKTPOHIKH, MPOTpaMyBaHHS
MmikpokoHTposiepiB  (C/C++), Teopii KepyBaHHS Ta NPOEKTyBaHHS
inTepdeiiciB. lle 3abe3neuye HaOyTTs KOMIUIEKCHHX 1H)KEHEPHHUX
HaBUYOK, SIKI € KpUTUUHO BaXJIMBUMHU JIJIs TIpalleBIalITYBaHHA y cepax

poOOTOTEXHIKHM, aBTOMaTH3allli Ta BOYJI0BaHUX CUCTEM;

o [lIpuxknagna ra IllpakTuyHa AKTyaJbHICTH



— BupimeHHsI KOHKPeTHOI MpUKJIaaHOI 3aaa4i: Po6oTa He 0OMexXyeThCs
TEOPETUYHUM  aHAN30M, a T[ependadyae CTBOPEHHS MPalOI0YOro
(GIBUYHOTO  MPOTOTUIY (MOHITOPMHT TapameTpiB, AaBTOMaTHU30BaHE
yrpasiiHHs, 30ip naHux). lle Oe3mocepenHbo IEMOHCTPYE 3AaTHICTh
aBTOpa IEpPETBOPIOBATH TEOPETHYHI 3HAHHS Ha TPAKTHYHE IHXKECHEPHE
pIIIIEHHS;

— Exonomiuna edexkTuBHicTb: Bukopucranus Arduino 103BoJjsie
CTBOpUTU (DYHKIIOHATHHUI TMPUCTPIN 3 MIHIMAaIbHUMU BHUTpaTaMu Ha
KOMIIOHEHTH Ta dYacoM po3poOku. lle BaxumBHMiA acmekT s
IHHOBALIIMHUX CTApTAIliB Ta OCBITHIX MPOEKTIB;

—  MoxkauBicTh MOAAJBIIOTO PO3BUTKY: Po3pobieHuit mpoToTUIl CIIyTye
HaJIIHHOIO 0a3010 I TMOAAJIBIIOr0 MacluiTaOyBaHHS, MOJIEpHI3allli Ta
Mepexoly Ha MPOMHCIOBI MIKPOKOHTPOJIEPH, IO 3a0e3Iedye HayKOBY

MEPCIEKTURY VISl JUTIJIOMHOI pOOOTH UM KOMeEpITiaizaIiii.

TakuM ynHOM, po3poOKa armapaTHO-MIPOrpaMHOro NpUcTporo Ha 6a3i Arduino €
CBOEYACHUM, €KOHOMIYHO OOTPYHTOBAaHUM 1 BHUCOKOIPAKTUYHUM JOCIIHKEHHSM, IO
MOEHYE BUBYEHHS Cy4YacCHUX amaparHUX 3aco0iB Ta (OPMYyBaHHS KIIOYOBHX

1HKCHEPHUX KOMITCTCHITIH.



1 OV JITEPATYPU/AHAJIOI'IB
1.1 AmnaparHo-nporpamua miargopma Arduino
Arduino — ue BimkpuTa (open-source) riatdopma sl CTBOPEHHS MPOTOTHUIIIB
€JIEKTPOHHUX MPUCTPOIB, KA 0Aa3y€ThCS HA MPOCTOMY y BUKOPUCTAHHI allapaTHOMY Ta
nporpamMHoMy 3abe3neueHHi. [nargopma ckinagaeTbes 3 Pi3UUHOI IPYKOBAHOI TUIATH

(MikpokoHTpoJiepa) Ta cepenonuina po3pooku (IDE) mis HanrcaHHS KOxy.

Puc. 1.1 Burnsan nnatu Arduino 3 mikpokoHTpoaepom ATmega328P2

[IpoexT Arduino OyB 3anmouarkoBanuii y 2005 poril B [HCTUTYTI IPOEKTYyBaHHS
B3aemonii (Interaction Design Institute Ivrea) B wmicti IBpea, Itamis. Horo
3acHOBHHKamMu ctanu Maccimo banti (Massimo Banzi), /leBix Kyaprinsec, Tom Iro,
Jlxanmyka Maprino Ta Jleig Memiic. OCHOBHOIO METOIO CTBOpPEHHS Tuiaropmu Oysio
3a0€3MeUeHHs CTYACHTIB JICIICBUM Ta MPOCTUM IHCTPYMEHTOM [IJII CTBOPCHHS

IHTEPAKTUBHUX MPOEKTIB, IKUW OM HE BUMAraB INIMOOKUX 3HAHb Y CXEMOTEXHIIII.

st nanoi kypcoBoi pobotu o6pano miary Arduino Uno R3, sika moOynoBaHa

Ha 6a3i MikpokonTponepa ATmega328P2. Ii momynspHicTh 3yMOBIeHA HACTYITHHUMU

dhaxkTopamu:
° JoctynHicTh: Hu3bka BapTicTh KOMITOHEHTIB;
° Kpocnaargopmenictb: CepenoBuiiie po3podku mpairoe Ha Windows,

macOS Ta Linux;

° IIpocrora: 3pyunuii iHTepdeiic mnporpamyBanHa uepes USB 0e3
HEOOX1THOCTI BUKOPUCTAHHS 30BHIIIHIX MTPOTrpamMaTopiB

° Binkpura apxitexktypa: Cxemu miaT 3HaXO[AThCS y BUIBHOMY JOCTYIII,

110 JTO3BOJISIE JIETKO IHTETPYBaTH PI3HOMAHITHI JTaTYMKHU Ta MOIYIII;

1.2 Moga nporpamyBanus C++ ta cepenosuie Arduino IDE



[IporpamyBaHHsI MIKpOKOHTpoJiepa 3iiHcHIOeTbess MoBolo C++. CepenoBuiie
po3podku  Arduino IDE  BHUKOpPUCTOBY€ cCHEIlaIbHUM  CHPOIICHUN  JI1AJIEKT

(ppeiimBopk) mig HazBoro Wiring.

@peiliMmBopk — 11¢ HalIp TOTOBUX IHCTPYMEHTIB, O010J10TEK, MIAa0JIOHIB Ta
OpaBWi, SAKUM HaJae CTPYKTypy JUIs CTBOPEHHS MPOrpaMHOro 3abe3neueHHs,
CIPOLIYIOUYM Ta MNPUCKOPIOIOYM Tpolec po3poOku. BiH nomomarae po3poOHHKaM
YHUKHYTH HAlMCaHHSA CTAHIAPTHOTO KOAY 3 HYJs, JO3BOJIAIOYM 30CEPEAUTHCS Ha
VHIKaJIbHIM O13HeC-JoTiii TpoAyKTy. DpeliMBOPKH BUKOPUCTOBYIOTHCS JUISI PI3HUX

THUITIB MTPOEKTIB, BKJIIOYalOYU BeO, MOO1IbHI Ta IECKTOMHI JOJATKH.

C++ — 1e yHiBepcagbHa MOBa IPOrpaMyBaHHs BUCOKOTO PIiBHS, sIKa MIATPUMYE
00'€eKTHO-OpIEHTOBaHy mapaaurMy. B koHTekcTi po3pooku mig Arduino, C++ mo3Bossie
e(eKTUBHO KepyBaTH MaM'ATTI0O MIKPOKOHTpoJiepa Ta TpaIloBaTH 3 amapaTHUMH

perictpamu, 30epirarouu Mpu IIbOMY 3pO3yMIUINIA CUHTAKCHC.

[Iporpama mns Arduino Ha3uBaeThcsi «cketuem» (sketch) 1 mMae aB1I 00OB'SI3KOBI
byHKII:
® sctup() — BUKOHYETHCS OIMH pa3 MpH 3aITyCKy JUIS HaJallTyBaHHS
KOH(ITYypaIllli MiHiB;
® ]oop() — BUKOHYETHCS ITUKIIIYHO, PeaTi3ylodd OCHOBHUM aJITOPUTM POOOTH
MPUCTPOIO.
1.3 IIpunHnunu po60TH BUKOPUCTAHUX CEHCOPIB
HMaruuk pyxy HC-SR501 (PIR Sensor). Ilpunnun faii macuBHOTO
iH(ppagepBoHoro marumka (Passive Infrared Sensor) 6a3yeTrhcsi Ha BHUSIBIGHHI 3MiH
iH(ppayepBOHOrO (TETIOBOrO) BUIPOMiHIOBaHHA. KoxeH 00'€eKT 13 TeMmmeparyporo
BUIIIE a0COJIOTHOTO HYJSl BUNPOMIHIOE Terio. [lipoenekTpuyHuil eneMeHT BCepeInHi
JaTyruKa pearye Ha 3MiHY IHTEHCHBHOCTI I[bOTO BUIIPOMIHIOBAHHS MPHU MEPEMIIICHH1
Teruioro o0'exra (JIIOAMHU) Yepe3 CeKTopH JiH3U DpeHens, FeHepYIoUH eNeKTPUIHHMI

CUT'HAJ TPUBOI'H.



Puc 1.3.1 Burnsan naruuky pyxy HC-SR501

Yabsrpa3zBykoBuii natyuk Bincrani HC-SR04. Po6ora narumka 6a3yeThcsi Ha
npuHiumni exonokaiii (SONAR). [lpuctpii ckimamaeTbcsi 3 JBOX IT'€30€JIEMEHTIB:

BUIIPOMIHIOBaYa Ta MpuiMaya.

1. BunpomiHioBay reHepye Mnauky yibTpa3ByKOBUX IMITYJbCiB yacToToro 40 kI ';
2. 3ByKoBa XBWJIS BiIOMBA€TbCSA BiJ TMEPEIIKOAM Ta MOBEPTAETHCS Ha3ald 0
npurMMaya;

3. MiKpOKOHTpPOJIEp BUMIPIOE Yac MPOXOIKEHHS CUTHATY 1 PO3PAXOBYE BIJCTaHb.

Puc 1.3.2 Burnsig garuuky HC-SR04

Pinkoxpucraniuauii qucrieid (LCD 1602) 3 12C. [ns Bizyamizamii JaHUX
BUKOPUCTAHO CHUMBOJIBHUHM JAHCIUIEH Ha piakux Kpucranax. OcoOJuBICTIO JaHOL
peanizaiii € Bukopuctanus amanrtepa [2C (Inter-Integrated Circuit). Ileit mocnimoBHuU
IPOTOKOJ JTO3BOJIAE TIepeJaBaTd JaHi JUIIE MO JBOX CUTHambHUX JiHiAX (SDA Ta
SCL), 1o 3Ha4YHO CHPOUIY€E€ CXEMOTEXHIKY MPUCTPOI MOPIBHAHO 3 HapasiebHUM

T IKJTFOUYEHHSAM.

Puc 1.3.2 Bursg pinkoxpuctanigaoro aucruiero (LCD 1602) 3 12C



2 TEXHIYHE 3ABJAHHA

2.1 Hassa po0otu

BurotoBneHHs OXOPOHHOTO TPUCTPOIO Ha Mari Arduino 3 BUKOPHUCTaHHSM

natankiB HC-SR501 I HC-SR04 ta BuBogoM indopmarii Ha LCD aucrueit.
2.2  Mera pob6oTu

BurotoButn oxopoHHu# npuctpii Ha Twiati Arduino 3 BUKOPHUCTaHHSAM

natunkiB HC-SR501 I HC-SR04 ta BuBonom indopmaiiii Ha LCD aucruieil.

2.3 3aBaanHus

e (O3HAlOMUTHUCH 3 THCTPYKIIEIO A0 IPAKTUYHOI pOOOTH;

e (O3HAlOMUTHUCH 13 MPUHIIUIIOBOIO EJIEKTPUYHOIO CXEMOIO OXOPOHHHI MPHUCTPOIO
Ha Arduino Uno;

e 3i0paTy HAa MOHTAXHIW IJIaTI HUPPOBY CXEMY OXOPOHHOIO MPHUCTPOIO 3T1THO
€JIEKTPUYHOI IIPUHIIUIIOBOI CXEMHU

e Hanucaru cketd podotu npuctporo Ha Arduino Uno;

2.4 TexHIYHIi BUMOTH
e 5 B nocriitHOrO cTpyMY;
e Arduino Uno R3;
e Breadboard (Ge3naiikoBa MakeTHa 1J1aTa);
e LCD mucnnen 1602 3 I12C monynewm;
e CaiTinomionu: 3enenuil, YepBoHuii;
e HC-SR501;
e HC-SR04;
e Pesucropu 220 Owm;
e [I'e303ymep — 115l 3ByKOBOTO CUTHAILY;

® 3’eqHYBaJIbHI NPOBIJHUKH THUITY «TaTO-TATO» Ta «TaTO-Mamay.

2.5 OuikyBaHMil pe3yabTar



AnroputM poOOTH OXOpPOHHOI cucTeMu Oa3yeTbcs Ha Oe3nepepBHOMY
MOHITOPUHTY 30HHU BIAMOBIJAIBLHOCTI 3a JIOMOMOTOI0 TMACUBHOTO 1H(GPauepBOHOIO
narunka pyxy (HC-SR501). ¥ uyeproBomy pexumi mpuctpiii nepeOyBae B CTaHi
CIIOKOIO: AaKTUBHUU 3elieHui cBiTiomion, a Ha LCD-gucnnei BimoOpaxkaeThes
noBigoMIIeHHs Tipo Oe3nexy. [Ipu dikcarrii TernI0BOro BUMPOMIHIOBAHHS BiJl PyXOMOTO
00’€KTa MIKPOKOHTPOJIEP MUTTEBO AKTUBYE peKuUM « TpUBOTa»: BMUKAETHCSI YEPBOHU M
CBITJIONIIO/ Ta 3BYKOBHI OMOBIIlyBay, a ynbsrpa3BykoBuit cencop (HC-SR04) Bumiproe
TOYHY BIJCTaHb JI0 00'€KTa, BUBOASYHM ITI0 iH(GOPMAIliI0 HA €KpaH y peaJbHOMY Yaci.

[Ticnst mpuUNMHEHHS PyXy CUCTEMa aBTOMAaTHYHO MTOBEPTAETHCA Y PEKUM OUIKYBAHHS.
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3 AITAPATHA YACTHUHA
3.1 Iixdip BOM

BOM (cxopouenns Bix Bill of Materials)- 1ie ciucok mMaTtepialiiB i KOMITIOHEHTIB,

NOTPIOHUX ISl CKJIAJaHHS MPUCTPOI0 ab0 BUTOTOBJICHHS BUPOOY, SIKUA MOXKe

MPEICTABICHUN K TaOIUIA BCIX JACTaJIEH, K1 HOTPIOHO JJIsl IPOEKTY

Tabmuus 3.1.1 [lepenik He0OX1AHUX KOMIIOHEHTIB

HasBa . . ITo3Hayennsn .
Ne KinbkicTh . XapaKkTepucTuKH IpumiTka
KOMIIOHEHTAa Ha cxeMi
Mi
11 Arduino Uno | Ul ikpokoHTpoJsiep | OcHoOBHa 1IaTa
ATmega328P KEepyBaHH:
5 =
) IInara | 830 TouoK, eBHiHHj I:Iam
- Tl CTBOPCHHSI
breadboard Oe3rmaiikoBa 8 P
KOHCTPYKIIIi
1| HC-srR501 | PIR1 PIR Motion Sensor, BI/ISIBJI?HH}I pyxy
5B 00'eKTIB (Teruia)
: BumiproBaHHs
It
4| HC-SR04 1 pisT] | UMrasonic Sensor, | L o no
2-400 cm ,
o0'ekTa
5 LCD 1602 | w2 16x2 cumBomnis, 12C | BimoOpakeHHS
(12C) 1HTEpdeic CTaTyCy CUCTEMH
6| Crimomon 1 DI RED | 5ww,2B,20mA | e
(UepBoHuii) - TPUBOTH
Cpi ; Iagukanis
7| SETHHOAOA 1 DI_GREEN | 5w, 2 B, 20 MA PEKHMY
(3eneHnnit) - | |
OxopoHa
3
8| IT'ezo3ymep 1 SP1 AxTuBHHI, 5 B B},’KOBe
OTIOBIIIICHHS
OOMexxeHHs
9| Pesucropu 2 R1,R2 220 OmM, 0.25 Bt
ctpymy LED
10| Tiposi g 20 ] Dupont (Male-Male,| Enextpuuni
Male-Female) 3'eTHAHHS

Tabmuus 3.1.2 Tabnuig 3’€gHaHb H1HIB
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Busi II i /
Ne[ KommmoneHT Bt 3’eanano 3 ninoMm Arduino pHMlTlfa
KOMIIOHEHTAa DyHKUiA
VCC 5V Kusnenns
HC-SR04 Trig Digital Pin 9 Curnai 3amycky
1 :
(Ultrasonic) Echo Digital Pin 10 [Tpuiiom curHay
GND GND 3emiid
VCC 5V JKunenus
HC-SR501
2 C(PSIRio OouT Digital Pin 7 Cursan TpuBoru
GND GND 3emuis
GND GND 3emuis
VCC 5V Kusnenns
LCD 1602 :
3 (12C) SDA Pin A4 (a6o SDA) [Iuna nanux 12C
m
SCL Pin A5 (a6o SCL) HHa TAKTy Bt
12C
4 Ceimiomion | AHOL (1) Digital Pin 4 Yepes pe3ucTop
(3enennit) Karox (-) GND 220 Om
Ceitnomion | AHOL (1) Digital Pin 5 Yepes pe3nucTop
5 y
(3enennit) Karox (-) GND 220 Om
[Tmroc (+) Digital Pin 6
4 | IT'e303yme -
NP Minyc (-) GND
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4 TTPOI'PAMHA YACTHHA

Po3poOka mporpamHoro 3a0e3neueHHs I MIKpOKOHTpoOJIepa 3/iCHIOBaIacs B
iHTerpoBaHoMy cepenoBuil po3pooku Arduino IDE. Mosa nporpamysanns — C++ 3
BUKOPUCTAHHAM CTaHAApTHUX O0101i0Tek Wiring Ta cremiaiizoBaHux O107110TeK s

po6otu 3 nepudepiero (Wire.h, LiquidCrystal 12C.h).

AnropuT™M poOOTH TPHUCTPOIO TONATaE y Oe3MepepBHOMY MOHITOPUHTY
IPOCTOPY 3a JIOMOMOT0I0 1H()paYepBOHOTO JaTUYMKaA PyXy Ta BUMIPIOBAHHI BIACTaHI J0
o0'ekTa NpU BUHUKHEHHI TPUBOTH, 3 MOAAIbIIMM BHUBOAOM iHpopmauii Ha LCD
JTUCIUIEM Ta 3BYKOBUM ONOBIIIEHHSM. [Iporpama CTpyKTypHO TOIiJIeHA HAa TpHU
OCHOBHI OJIOKHM: MiAKIIOYEHHs O10J10TE€K Ta OTrOJIOIICHHS KOHCTAHT, HaJallTyBaHHS

nmopTiB (iHIMiaTi3a1lis) Ta OCHOBHUH ITUKJT BUKOHAHHSI.

4.1 Onwuc aaropurmy podoTu

o [linknrouennsi 0i0sioTexk Ta oroJiomenHs: 3Minuux: st poboOTH 3 AUCIIICEM
no muHl [2C miakmroueno Oi0mioreky LiquidCrystal 12C. [Ins 3pydHOoCTI
YUTaHHS KOAY Ta IIBUJIKOTO HANAIITyBaHHS CXEMH, HOMEPH IiHIB MpU3HAYCHI
IMEHOBaHUM KOHCTAHTaM:

— Jarumku: pinTrig (9), pinEcho (10), pinPIR (7).

— Innpukamis: pinLedGreen (4), pinLedRed (5), pinBuzzer (6). Taxox
OTOJIOIIEHO MT00abHI 3MIHHI JJIs1 30€pEeKEHHS Yacy BIJITYKY €XO-CUTHATY
(duration), o6uncnenoi Bizmcrani (distance) Ta MOTOYHOTO CTaHy JaT4YUKa
pyxy (pirState).

o Inimianizamia: I[lpu mnomaui >KUBJIECHHS Ha MIKPOKOHTPOJIEP BUKOHYETHCS
(YyHKII HaJaIITyBaHHS:

— Inimiamizyerbess LCD pucruiedt Ta BMUKAEThCS HOTO TT1ICBITKA.

— Tloptm s KepyBaHHS CBITJIOAIOAAMH, 3yMEpPOM Ta TPUTEPOM
yABTpa3ByKoBOro  matumka (Trig) HANTAMTOBYIOTHCS SIK  BUXOAH

(OUTPUT).
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— Tloptu nnsa 3uutyBaHHs curHamB 3 PIR-martuuka ta exo-curnany (Echo)

HanamToBytOThCA K Bxoau (INPUT).

— Ha gucnineit BUBOIUTHCS BiTAIbHE TOBIIOMIICHHS MTPO 3aITyCK CHCTEMHU.

e OcHoBHuil nuki: [Iporpama BUKOHY€ HECKIHUECHHUH ITUKJI, 1110 peai3ye JIOTIKY

OXOPOHHOI CUCTEMH:

— 3uyuryBaHHs AaHUX: MIKpOKOHTpOJIEp OMHUTye MUGPOBUM IMH JaT4YUKa

HC-SR501. OnHovyacHO reHepyeThes IMIyIbC TpuBaicTio 10 MKC Ha TIiH

Trig, 1 3a pgonomoror ¢yHkKUii pulseln BUMIpIO€TbCS Yac MOBEPHEHHS

curHaiy Ha miH Echo. Ile# yac KOHBepTY€EThCS y BIJICTaHb (CM).

— OO0po0ka Joriku:

Pe:xxum «TpuBora»: SKuio naTuumk pyxy BHAAa€ BUCOKUN pPIBEHb
(HIGH), nporpama BMHKae 4YEpBOHHMI CBITJIOAION, TEHEPYE
3BYKOBMM curHan ((QyHkis tone), a Ha JUCIJIEH BUBOAUTH
noBimomieHHS "ALARM!" Ta moToYHY BiJICTaHb 10 00'€KTA.

Pexum «Oxopona»: Skmo pyxy He BuseieHo (LOW),
AKTUBYETHCSI 3€JICHUM CBITJIONION, YEPBOHUM CBITJIONION 1 3yMEp

BUMHKAIOTHCA, & HA AUCIUIET BinoOpakaeThes craryc "SAFE".

— Iluky1 TOBTOPIOETHCST 3 HEBEJIMKOK 3aTPUMKOIO JJig  cTabimizarii

IIOKa3aHb.



4.2 Kox nporpamu

#include <Wire.h>

#include <LiquidCrystal 12C.h>

LiquidCrystal 12C lcd(0x27, 16, 2);

const int pinTrig =9;
const int pinEcho = 10;
const int pinPIR = 7;

const int pinLedGreen = 4;
const int pinLedRed = 5;

const int pinBuzzer = 6;

long duration;
int distance;

int pirState = LOW;

void setup() {
pinMode(pinTrig, OUTPUT);
pinMode(pinEcho, INPUT);
pinMode(pinPIR, INPUT);
pinMode(pinLedGreen, OUTPUT);
pinMode(pinLedRed, OUTPUT);
pinMode(pinBuzzer, OUTPUT);

Serial.begin(9600);

lcd.init();

lcd.backlight();
led.setCursor(0, 0);
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led.print("Security System");
led.setCursor(0, 1);
led.print("System Active...");
delay(2000);
Icd.clear();

b

void loop() {
pirState = digitalRead(pinPIR);

digital Write(pinTrig, LOW);
delayMicroseconds(2);
digitalWrite(pinTrig, HIGH);
delayMicroseconds(10);
digital Write(pinTrig, LOW);

duration = pulseln(pinEcho, HIGH);

distance = duration * 0.034 / 2;
if (pirState == HIGH) {
alertMode(distance);

} else {
safeMode();

b
delay(200);

b

void safeMode() {
digital Write(pinLedGreen, HIGH);
digital Write(pinLedRed, LOW);
digital Write(pinBuzzer, LOW);

lcd.setCursor(0, 0);
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led.print("Status: SAFE ");
led.setCursor(0, 1);
led.print("No Motion ~ ");

b
void alertMode(int dist) {

digitalWrite(pinLedGreen, LOW);
digital Write(pinLedRed, HIGH);

tone(pinBuzzer, 1000);
lcd.setCursor(0, 0);

led.print("Status: ALARM! ");
lcd.setCursor(0, 1);

led.print("Dist: ");

lcd.print(dist);
led.print("cm  ");

delay(100);
noTone(pinBuzzer);
digital Write(pinLedRed, LOW);
delay(100);

16
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S TECTYBAHHA TA PE3YJIbTATH

[lepeBipka mpare3gaTHOCTI PO3pPOOIECHOTO MPHUCTPOI0 «ABTOHOMHA OXOpPOHHA
CHUCTEMay TPOBOAWIIACS y JIBa €Talld: IMEpPEeBipKa MOHTAXYy arapaTHOi YacTUHU Ta
(yHKITIOHAIbHE TECTYBAHHS IMPOrPAMHOTO 3a0C3MEUeHHsS 3 IMITAIEI0 TPUBOXKHHUX

MOM1H.
5.1 IinroroBka 10 TeCTyBaHHSA

[Tepen mogauero KuBJICHHS OYyJI0 MPOBEACHO Bi3yalbHUN OIS MAKETHOI IIJIaTH

JJIs1 BUABJIICHHA MOKIIMBHUX ITIOMUJIOK MOHTAXKY:

° NepeBipeHo NpaBWIbHICTH miAgKaroueHHs garyukiB HC-SR501  Ta
HC-SRO04 (BinnmoBinnicts miHiB VCC ta GND, 11106 YHUKHYTH KOPOTKOTO 3aMUKaHHS );

° NEPEeKOHAHO Yy KopekTHOCTI miakmoueHHs [2C-monyns LCD mucriies
(i SDA Ta SCL);

° MepeBipeHo MOJISIPHICTh CBITJIONIIO/IB Ta HasIBHICTh
CTPYMOOOMEXYBAIBHUX PE3UCTOPIB Yy iXHIX KOTAX;

° MepeBIpeHO HaJIIMHICTh 3’ €IHaHb MPOBITHUKIB Ha miaTi breadboard.
5.2 IIpouec TecryBaHHs

[Ticns migkmrouenns 1iatd Arduino UNO 10 mepcoHalbHOrO KOMIT OTepa
yepe3 USB-iHTepdeiic Oyllo BHKOHAHO KOMIUIAIIID Ta 3aBAaHTAKCHHS CKET4y B
nam’siTb MIiKpOKOHTpoJiepa. B xoi TecTyBaHHS OyJI0 3MO/IEIILOBAHO POOOTY CUCTEMH Y

ABOX PCIKHMaAX:

° Pexxum «OuikyBaHHSD» (BiICYTHICTH pPyXy):

- Cuctema iHimiamsyerbcs, Ha LCD ngucrmei 3'saBiaseTbess cTapToBe
IIOB1JJOMJICHHS.

- Yepes 2 ceKyHIU aKTUBYETHCS 3€JIEHUN CBITIIONION.

- Ha nucnnei BimoOpaxkaerbest Hamuc «Status: SAFE», 3BykoBuii curnan

B1JICYTHI.
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° Pexum « Tpusoray (imiTanisi HPOHMKHEHHA):

- [Tpu momaxy pykoro nepen jin3oro aarunka HC-SR501 cuctema MUTTEBO
pearye 3MIHOIO CTaHy.

- 3esIeHu# CBITI0/I0/1 TacHe, MMOYMHAE OJIMMATH YEPBOHUIN CBITIIOMIO/.

- AKTHUBYETHCS IT'€303yMep, MOIAI0UH NTePEPUBUYACTUM 3ByKOBUMN CUTHAI.

- Ha nucruieit BuBoguThcst nosimomiteHHs «Status: ALARM!».

- Y HWKHBOMY DPSAKY JHUCIUIESS B peajbHOMY Yaci BioOpakaeTbCs
BlIcTaHb 10 oO'ekta (pyku), BUMIpsiHA yibTpa3BykoBuMm jaruukom HC-SR04
(mampukunan, «Dist: 15 cmy).

5.3 PesyabraTn
[1ig yac BunpoOyBaHb Oy10 BCTAHOBIIEHO:

° Yyrausictb: PIR-natunk xopektHo (ikcye pyx Ha BijcTadi 10 3 MeTpiB
(B Mekax KiMHATH);

° TouHicTh BUMIpIOBaHb: YIIBTPa3ByKOBHM JIaTUMK HAJA€ MOKa3M BIJCTaH1
3 TTIOXHOKOIO He OIbIIe 1-2 ¢M, 110 € JJOCTATHIM JIUIS BUSHAYCHHS ITOJIOKEHHS 00'€KTa;

° Inmukania: I[adopmamis Ha LCD npucnnei BiioOpakaeTbCs YITKO,
KOHTPACTHICTh  HaJallTOBaHa KOpeKTHo. JIorika TmepeMHKaHHS CBITJIOMIOIB
(YepBoHuii/3eneHnii) MOBHICTIO BiMIOBI/IA€ CTAHY CUCTEMU;

° CrabinbHicTb: 300iB y poOOTI MIKpOKOHTpOJIEpa MPU OJHOYACHIN poOOTI

JABOX I[aT‘-II/IKiB Ta JUCIIIICA HE BHUABICHO.

5.4. BucHOBKH
Pesynpratu TecTyBaHHS MiATBEPHKYIOTH, IO pO3pOOJIEHA OXOPOHHA CHCTEMA MPAITIOE
CTaOUTPHO 1 BHKOHYE TIIOCTABJIICHE TEXHIYHE 3aBlaHHS. 3a0e3MeUeHO KOPEKTHY
B3aEMOJIIF0 JIATYMKIB PyXy Ta BiJCTaHI 3 3aco0amMu BI3yaJlbHOTO Ta 3BYKOBOTO
cnoBimieHHs. [lpucTpiii TOTOBMIl A0 OEMOHCTpalil SK AIIOYUA MAKET OXOPOHHOT

cUrHaJi3arii.
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BUCHOBKH

VY Xo/l BUKOHAHHS KYpCOBOi poOOTH OysI0 YCHIIIHO po3p00JIeHO Ta peaai30BaHO
MakeT aBTOHOMHOI OXOPOHHOI CHCTeMH Ha 0a3i MIKpPOKOHTPOJEpHOI IuiaThopMu

Arduino Uno 3 ¢yHKITi€r0 BUMIpIOBAaHHS BiJICTaHI 10 00'€KTa.

e Amnaparna peadizanis: OnpaibOBaHO MPUHITUIIN MOOYJOBU CUCTEM OE3MEKH 3
BUKOPHUCTAHHSIM PI3HOTUITHUX CEHCOPIB. YCIIIIIHO PeaTi30BaHO CIUIbHY POOOTY
nacuBHOTO 1H(pauepBoHoro naruuka (HC-SR501) nns BusBiIeHHS pyXy Ta
aKTUBHOTO yhbTpa3BykoBoro coHapa (HC-SR04) nns BU3HAueHHS BiJICTaHI.
Buxopucranus inrepdeiicy 12C mna migxmouenns LCD-aucmuiess 103BOJIUIIO
3HAYHO  CIPOCTUTH  CXEMOTEXHIKY Ta 3a0MaauTH IUGPOBI  TOPTH
MIKpOKOHTPOJIEpPa;

e [IIporpamna peaJizauis: Po3po06ieHO THYUKHil MPOrpaMHUN aIrOPUTM MOBOIO
C++, axuit 3a0e31euye ONUTYBaHHS JJATYMKIB Y peaibHOMY yacl. Bukopucranus
crnemianizoBanux 016miorex (LiquidCrystal 12C, Wire) 103B0oIHIIO HaNTAIITyBaTU
KOPEKTHUW BHUBiJ TEKCTOBOi 1H(oOpMallii, a JIOriyHI yMOBH 3a0e3Me4yIOTh
O€3MOMUIIKOBY PEAKIIIF0 CUCTEMH Ha TPUBOXKHI MOJIT;

o Ilpaue3garHicts cucremu: TecTyBaHHS MTIATBEPAWSIO TOBHY BIAMOBITHICTb
poOOTH MPUCTPOIO TEXHIYHOMY 3aBiaaHHIO0. CHCTeMa KOPEKTHO TMEPEXOAUTh 3
PEXKUMY OUIKYBAaHHSI B PSKHM TPHBOTH TIPH BUSBICHHI PYyXY, CYIPOBOKYIOUH
IIe CBITJIO3BYKOBOIO IHIWKAIIEI0 Ta BIiMOOpaXeHHSIM TOYHOI BIJCTaHI 10
MOpYIIHUKA HAa €KPaHi.

e HapuanabHa wninHicTh: PoOoTa J03BoNMIA 3aKpIiUTH 3HAHHA 3 OCHOB
CJEKTPOHIKM Ta CXEMOTEXHIKM, 30KpeMa OCOOJMBOCTEH MiIKIIOYECHHS
HAaBaHTAKEHb Yepe3 TPAH3UCTOPHI KJIHOYl ab0 PE3UCTOPH, a TAKOXK MOTIIMOUTH
HaBUYKM pOOOTH 3 TMPOTOKOJAMHU IMepefadl JaHUuX Ta HaJIaroJKeHHIM
MIPOrPaMHOTO KOJY;

IlepciekTHBY PO3BUTKY:
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Po3pobnennii mpucTpiii € 6a30BUM MPOTOTUIIOM, SIKMM Ma€ 3HAYHUN MOTEHITia
IUIsL MOJIEpHI3allli Ta MEPETBOPEHHsS Ha MOBHOLIHHY cucteMy «Po3ymuHmil nim» abo
KOMEPIIiHHY curHaiizamiio. Jlo OCHOBHHUX HaIpsSMIB IOAAIBIIOT0 BIOCKOHAJECHHS

MO>KHA BIJTHECTH:

e Jlucranuiiine cnoBimenns: [arerpauis GSM-monyns (Hanpuxian, SIMS00L)
a6o Wi-Fi monyms (ESP8266) mns wnancunanus SMS-mosimomiers abo
CIIOBIIIICHb Y MECEH/IXKEP BIIACHUKA P CIIPAILFOBaHHI CUTHATI3aIIiT;

e Kontpoanr nmocrymy: [lomaBanus marpuunoi knaBiatrypu (Keypad 4x4) ab6o
RFID-3unTyBaua Jj1s1 MOKJIMBOCTI TOCTAHOBKH Ta 3HATTS 00'€KTa 3 OXOPOHU 32
JOTIOMOT 010 TTapoJis a00 KapTKH JIOCTYITY;

e Emneproneszanexnicrtb: Po3poOka cxemu Oe3mepeOIiHOTO JKHUBJICHHS 3
BUKOPHUCTAHHSIM JITIH-IOHHUX aKyMYJSITOPIB Ta MOAYJS 3apsiiKd, a TaKOX
IporpaMHa OINTUMI3allisl EHEProCHOXMBAHHA (PEKUM CHY) IJs TPUBAJIOi
aBTOHOMHOT po0OTH;

o JloryBanusi mogmiii: [linkmroueHHss Momyinsi roquHHKMKa peanbHoro 4yacy (RTC)
Ta SD-kapTd I 3amMcy ICTOpli chpaunioBaHb (Jara, 4ac Ta BIACTaHb 10
00'ekTa) y TEKCTOBUH (haii,

e KoHcTpykTHBHe BHKOHaHHA: IlepeHeceHHs cXeMH 3 MaKeTHOI IUIaTH
(breadboard) na apykoBany mary (PCB) Ta po3poOka kopmycy MeETOI0M

3D-apyKy AJisl 3aXUCTY €JIEKTPOHIKH B1J] 30BHIIIHIX BIUIMBIB.
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JIOJIATOK 1

[TpuHIIMTIOBA €IEKTpUYHA CXeMa M1 KITIOYCHHS
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