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Abstract:

Okhrimenko M., Zinchenko Y. Architecture of the remote control subsystem of household
appliances for the “Smart Home” system. The article describes a brief information about the
architecture of the subsystem and the selected models of Arduino. The principle of functioning of
the subsystem is considered. The development involved an infrared transmitter, Ethernet
technology. Regarding existing devices, the device offered by the authors is highly reliable and
versatile.
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Beenenue
B Hacrosiimee BpeMsi CyIIECTBYET MHOXECTBO MHMKPOKOHTPOJUIEPOB M Iutatdopm ams
OCYILECTBJICHHs! YIpaBieHUsl (HU3NUECKUMHU MPOLIECCAMHU MPUMEHUTEIBHO K MUKPOIPOLIECCOPHBIM
KOMIUIEKcaM. bBOJBIIMHCTBO 3THX YCTPOWCTB OOBEAMHSIOT pPa3pO3HEHHYIO HH(OpMAIMIO O
IIPOrpaMMUPOBAHUM U 3aKIIOYAIOT €€ B IPOCTYIO B UCIIOJIb30BAHUH COOPKY.
®upma Arduino (Mranus), B CBOIO ouepenb, TOXE YIPOIIAET Mporecc pabdoThl ¢
MHUKPOKOHTPOJUIEPAMH, OJHAKO O0eCleunBaeT psij NPEUMYILIECTB Mepesa APYTUMH yCTpOHCTBaAMU
U3-3a MPOCTOM M MOHATHOW Cpeapl MPOTrpaMMUPOBAHMS, HU3KOM ILIEHBI M MHOXECTBOM ILIAT
pacupenus. Takue CHCTEMBI, B CBOIO OYe€pelb, MOTYT YIpaBIATh pPabOTOM pa3NUYHBIX
WHJMKATOPOB, IBUTATENIEH U APYTUX YCTPOMCTB.
[TpoexkTsl Arduino MOryT OBITh KaK CaMOCTOSITENIBHBIMH, TaK M B3aUMOJICHCTBOBATH C
MIPOrpaMMHBIM OOecrieueHrueM, paboTaloIeM Ha TEPCOHATbHOM KOMITBIOTEPE.

ApXHTEKTypa NOACUCTEMBI

OcHOBHOH 3ajaueli IpeIaraeMoil oACUCTEMBI SIBIISIETCSA JUCTAHIIMOHHOE YIIPABJICHHE
JO0BIM JJOMALTHUM MPUOOpOM, T1ie mpucyTcTByeT uHpakpacHbiii npuemuuk (MK). B coctas
npeayiaraeMoil mojacucreMsl Bxoaut: miaata Arduino UNO R3, Arduino Ethernet W5100, nnata
pacmmpenus, nHbpakpacHsie (UK) cBeTonuoasr, mrxammnepst st Arduino, kadens RG4S,
MOOMIJIBHOE YCTPONUCTBO, MAPIIPYTU3ATOP U OBITOBBIE IPUOOPHI.



C TenedoHa MOKHO OTHPABISATH KOMaH bl HAa Hallle YCTPOMCTBO B BU/E 3aIIPOCOB B
azipecHoi cTpoke Opaysepa. B cBoro oueper MapiipyTH3aTOp MPUHUMAET KOMaHIbl,
OTIMpaBJICHHBIE C TeJIePOHa, 3aTeM mepechutaeT ux Harie yerpoictBo. C momonisto kadbens RG-45
YCTPOMCTBO COEAUHEHO C POYTEPOM, KOTOPBIM B CBOKO OYEPEIb aBTOMATHUECKHA Ha3HAUUT [P u
MAC azpec 115 HalIero yCTpOUCTBa. Y CTPOMCTBO MPUHUMAET KOMaH/Ibl, OTIIPABJICHHBIE C
TeneoHa, 3aTeM NOChIIaeT KOMaHly Ha ObITOBOW puOOp (K mpuMepy, KOHAUIIMOHEP) C MOMOIIBIO
nHppakpacHoro nepegaTiynka [1].

B pomu UK nepenarunka BeicTynaer uH(ppakpacHsiii auoa. Ilpu 3tom B mamsitu
YCTPOMCTBO 3arpy>KeHbl KOMaH/Ibl MyJIbTa OT KOHAUIIMOHEPA, YTOOBI yCTPOWCTBO MOHUMAJIO, YTO
OHO YIIPaBJISIET KOHJUIIMOHEPOM, a HE KaKMM-JIM00 APYyTruM ycTpoicTBOM. Tak ke B mamsTh
yCTPOMCTBAa MOTYT OBITh 3arpy>Ke€Hbl KOMaHbl OT JPYTUX OBITOBBIX MPUOOPOB, YTOOBI MOKHO OBLIO
JIETKO MEPEKIII0YaThCs Ha IUCTaHIIMOHHOE YIIPABJIEHUE C OJHOrO IpUOopa Ha Apyroi [2].

O06 Arduino

Arduino — 3T0  OTKphITas  miardgopma,  KOTOpas  IO3BOJSET  COOMpaTh
BCEBO3MOXKHBIE 3JIEKTPOHHBIE YCTPOHCTBA. Y CTPOHCTBA MOTYT pab0TaTh Kak aBTOHOMHO, TaK U B
CBSI3KE C KOMIBIOTEPOM M JPYyTUMH YycTpoiictBamu. llmargopma cocTtouT u3 anmapaTHOW U
IPOrpaMMHOM yacTeil, 00e upe3BblYaiiHO TMOKH U IPOCTHI B UCIIOJIB30BAHUU.

B yCTpOHCTBE paccMoTpeH MUKPOKOHTPOJLIEP bupMeI Arduino
mozaenb Uno Rev3 (puc. 1) Ha Gaze mpoueccopa ATmega328 ¢ takToBoil yactorod 16 M,
obnanaromuii naMaTbio 32 kb 1 20 KOHTPOIUPYEMBIX KOHTAKTOB BBOJIA U BBIBO/A [4].

Jns  B3aumopneicTBus C JOpyrumu  ycTpoiictBamu, ATmega328 wumeer cienyromue
XapaKTePUCTUKHU:

- 8-pa3psAHbIA BEICOKOTPOU3BOAUTENbHBI MK ¢ HU3KUMAIHEPronoTpedIeHHEM;

- 32 Kb6aiiT BHyTpUCHCTEeMHO-TIporpammupyemoit Flash-mamsiTu;

— 1024 6aiir EEPROM;

- 2 KoaiiT BctpoerHoit SRAM;

— nepudepus "Ha 60pTy":

- 1Ba 8-pa3psIHbIX TaliMepa/cueTunka;

- ovH 16-pa3psiiHbIN TaltMep/CUETUHK;

- CUETYHK PEaJIbHOTO BPEMEHU C OT/AEIbHBIM F€HEPATOPOM;

- 5 kananos [1IUM (PWM);

- 6-xananbHBIN AL

- nporpaMMupyeMsliii nocienosarensHeiii USART;

- nocsenoBarenbHbIi nHTepdeiic SPI;

- NojJepKKa 0alT-OpUeHTHPOBAHHOTO OOMEHA T10 IBYITPOBOAHOMN IIMHE;

- nporpaMmupyeMsliii ctoposxkeBoil Taitmep (WATCHDOG) ¢ oTnenbHbIMBCTPOSHHBIM
TEHEPaTOPOM;

- AHAJIOTOBBIM KOMIIApATOD;

- MpephIBaHKe U MPOOY>KIACHHUE TPU U3MEHEHUH COCTOSHUS BBIBOJIOB;



ARDUINDG

Pucynoxk 1 - Arduino Uno R3

K mnare ArduinoUno Oyner mnoxakmiowarbesi 1uiata Arduino Ethernet W5100. Ee
MOJIKJIIOYEHHUE NT0KA3aHO Ha PUCYHKE HUKE, KaK BUJUM, IJ1aTa CPAaBHUTEIBHO HEOOIbIIIAs.
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Pucynok 2 — Ilogkmrouenue mnatel Ethernet k UNO R3

[Tnara pacmmpenus ArduinoEthernetShield mo3Bosser minare Arduino MOAKITIOYATHCS K
uHTepHery. OHa mocTpoeHa Ha 0Oaze ethernet mmkpocxemsl Wiznet W5100. Wiznet W5100
obecnieunBaet ceteBoit (IP) crek, cnocoOnsIit padorars u ¢ TCP, u ¢ UDP [4].

[Inata pacmmpenust BKIrO4aeT B cedsi KOHTpoJuiep cOpoca, CIy>Kalluil A7 MpaBUILHOTO
copoca ethernet momyns WS5100 mnpu BrmroueHuH nurtanHus. llpeapiaymue BepcuM IIaThI
paciuipenus OblTH He coBMecTUMBI ¢ ArduinoMega u Hy»/1al0Tcsi B py4HOM cOpoce 1ociie nojadu
nutanus.  Tekymas  Bepcust miaatel  obmamaer  moxyiem  PoweroverEthernet  (PoE),
MpelHa3HAYeHHBIM I TOJY4YeHHsS MUTaHUs dYepe3 OObIuHBINA ethernet kabOenb BHUTON mMmapbl
KaTeropuu S:

e coBmectuM co craraaptom [EEE802.3af;

e HM3KHE IyJbcaluu U myM Ha BeixoJie (100 MB nuk-nuk);



e JIMAna30H BXOJHBIX HampsukeHus: ot 36B no 57B;

e  3aIIMTa OT MEPErPy3KH U KOPOTKOTO 3aMbIKaHHS;

e  BBIXOJHOE HampspkeHue: 9B;

e BBICOKOA((EKTUBHBIN MPe0OPa30BaTENh MOCTOSHHOTO HANIPSIKEHNUS,

o wu3ossinus 1500B (Mexy BXOAOM U BBIXOJIOM).

Arduino B3aumoneiicteyer u ¢ W5100, u SD kaptoii ¢ momonisto mmHbl SPI (depes pazpem
ICSP). On pacnonoxen Ha mudposbix BeiBogax 10, 11, 12 u 13 na nnarax ArduinoUno u Ha
BeBosax 50, 51 u 52 na mnatax ArduinoMega. Ha o6enx mimatax BeiBoj 10 ucnomb3yeTcs ist
BbiOOpa W5100, a BeiBox 4 — mis SD kapTel. DTH BBIBOJBI HE MOTYT HCIHOJB30BATHCS B
KayecTBe OOBIYHBIX BX0J0B/BhIX0A0B. Ha ArduinoMega anmapathsiii BeiBoa SS (BeiBoA 53) He
ucnonb3yercs ans Beidopa W5100 mmu SD kapThl, HO IOKEH MPOAOKATh paboTaTh, Kak
BbIxoJ, nHaue SPI untepdeiic He Oyaner padorars. U3-3a Toro, utro W5100 u SD kapra nensit
mnHy SPI, B kakoi-1100 MOMEHT BpEMEHH MOXET ObIThb aKTUBEH TOJbKO OJUH M3 HuX. Eciu
UCIOJIb3yeTCsl B IporpaMMe o0a mnepudepuilHbIX yCTpOMCTBa, OTBETCTBEHHOCTb 3a
B3aMMOJICIICTBUE ¢ HUMHU OepyT cooTBeTcTBYrolIUMe Ounbnuorexku. Ho ecnin He ucnosbiyercs
TOJIBKO OJTHO U3 3TUX NMEPUPEPUNHBIX YCTPOUCTB, TO HEOOXOIUMO SIBHO OTMEHUTH €r0 BHIOOP.

JIocTOMHCTBA M HEIOCTATKH

K mocromHcTBaM MOKHO OTHECTH CIIEYIOIIHE.

1) IIpocTas u yno6Has cpefa nporpaMMHUpOBaHMUsL.

Cpena mporpammupoBaHusi Arduino MOHATHA M MPOCTA ISl HAYMHAIOUIMX, HO IPH 3TOM
JI0CTATOYHO TUOKA JIUIsl TPOJBUHYTHIX MOJIb3oBareseii. OHa OCHOBaHA Ha Cpelie MPOTPaMMHUPOBAHUS
Processing, 4to MoxkeT ObITb yAOOHO [UIsi mpenojaBareneil. brmarogaps 3Tomy, CTYIEHTHI,
M3y4Yarolue mporpaMMHUpOBaHUE B cpene Processing, cMoryT Jierko ocBouTh Arduino. XpaHeHHE
JAHHBIX B SHEPrOHE3aBUCUMOM MaMsATH.

2) YHUBEpcaIbHOE yCTPOUCTBO AUCTAHIIMOHHOIO YIIPABJICHHUS.

C nomotpio MH(pPaAKpaCHOTO MepelaTynKa, MOXHO YIPABIATH JTIOOBIM yCTPOWCTBOM B
KOTOPOM €CTh MH(paKpaCHBIA MPUEMHHUK, IOCTATOYHO MPOCTO BBIMOIHUTH IMYJIAIMIO MyJIbTa IS
KOHKPETHOU MOJEIIH.

3) KpoccrnnatdopMeHHOCTD.

[Tporpammuoe obOecrnedenune Arduino paboTaeT Ha OINEpalMoOHHBIX cucTtemax Windows,
Macintosh OSX u Linux, B To BpeMs, KaKk OOJBIIMHCTBO MOJAOOHBIX CHCTEM OPHUEHTHUPOBAHBI Ha
paboty Tosibko B Windows.

OTpunaTeIbHBIMH CTOPOHAMH SIBJISIOTCS:

- HAJIMYME MPSAMOIN BUJUMOCTH C YIIPaBISIEMBIM YCTPOMCTBOM;

- YCTPOMCTBO COEAMHEHO C POYTEPOM C TIOMOIIBIO Kabels, COOTBETCTBEHHO €CIIU POYTEp U
YCTPOMCTBO HAXOMAATCS OTHOCHUTEIBHO JAJEKO JAPYyr OT Jpyra, TO TakKOro poAa COEIUHEHHE
OKa)XETCsl BeCbMa HEYJ0OHBIM;

- HE CMOTpPsS Ha TO, YTO YCTPOMCTBO SIBJISIETCS YHUBEPCAIbHBIM, JJI Pa3HbIX Mojenel
YIIPaBJISIEMbIX YCTPOUCTB TPEOYeTCs TOMOTHUTEIIbHAS OMYJISIUSA MyJIbTa.

Paspaborka I1O q1ucTaHIIMOHHOIO YIIPABJICHUS
Cpena pa3zpabotku Arduino coOCTOMT U3 BCTPOSHHOT'O TEKCTOBOTO PEIaKTOpa MPOTrPaMMHOI0O
KoJia, 00J1aCTH COOOIIEHHH, OKHA BBIBOJIa TEKCTA(KOHCOJIN), MaHEIN HHCTPYMEHTOB ¢ KHOITKaMU
4acTO UCMOJIb3yEMBIX KOMAH] M HECKOJIBKUX MEHIO. /15l 3arpy3Kku nporpaMm M CBsI3U cpelia
pa3pabOTKH MOAKIIOYAETCS K anmnapaTHoi yactu Arduino.
IIporpamma, HanucanHas B cpeae Arduino, Ha3piBaeTcs ckeTd. CKeTY MUIIETCs B TEKCTOBOM
penaKkTope, MpeI0CTaBIIAIONIEM IIMPOKHUE BO3MOKHOCTH /ISl HAITMCAHUS CKETYEH.



st yno6erBa pabotsl ¢ MK curnamamu HeoOX0AMMO BOCIIONIB30BAThCS OMOINOTEKOM
"[Rremote.h, koTopas cioco6Ha MpaBUIBHO pacno3HaTh 95% npoTtokonoB UK mynbTos.

[Tocre BceX MOATOTOBOK MOKHO IMPUCTYIUTh K CYMTHIBAHUIO CUTHAIA. B camoit OnbnuoTeke
€CThb HpI/IMep IJIA CAHUTBIBAHUA CUT'HAJIA. HOCHG OTKpBITI/ISI CKET4a, HA’)KUMacM Ha KHOHKy SarpySI/ITB,
€CJIM BCE XOPOIII0, TO HAXKMMAeM Ha KHOIIKY MOHUTOP TOPTa B MPAaBOM BEPXHEM YIJTy MPOTrPaMMBbI
arduino. OTKpoeTCcsi MOHUTOP MOPTa, HAKUMAEM Ha ITyJIbTE KHOIIKU, HA MOHUTOPE OyIyT
0TOOpaXkaThCsl 3HAUCHUS KHOMOK (pHC. 3).

Pucynox 3 — 3nauenus knonok ¢ UK nynbra

AT T - . OO - e maw T n ———

[Tpu 3arpy3ke ckerda ucrnoinb3yercs 3arpy3uuk (Bootloader) Arduino, HeGombIas
nporpaMma, 3arpyaemMasi B MUKpOKOHTpoJIiep Ha rutate. OHa IMO3BOJISET 3arpyKarth
MPOrPaMMHBIN KOJ 6€3 HCIIOIb30BaHUs TOTIOJHUTEIbHBIX alllapaTHBIX CPEACTB. 3arpy3unK
(Bootloader) akTuBeH B Te4eHUN HECKOJIIBKUX CEKYH/I IIPU Tiepe3arpysKe miat(opMbl U Ipu
3arpysKke Jiro0oro U3 cKeTueit B MUKpOKOHTpoJutep [3].
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