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Crnemudukanus texnonorun Bluetooth ¢ Hu3kum sHepronotpednenueM (BLE) BbI-
nymieHa B a1ekadpe 2009 r. [1]. Kak cienyeT u3 Ha3zBaHMsl, JOCTOMHCTBOM SIBJISIETCSI CBEPX-
MaJloe MMKOBOE YHEPTONOTPEOICHHE U HHEPTONOTPEOICHHE B PEKUME «CHa». Y CTPOMCTBO,
OCHOBaHHO€ Ha JIAHHOW TEXHOJIOTHH, MOXKET paboTaTh OoJjiee roga Ha OJHOM Oarapeike.
Taxoke cinemyer OTMETUTh HEOOJBIIOW pa3Mep JaHHOro yCTpoiicTBa. Takoe coderaHue
ocoOeHHocTel ompeaernsieT chepy npuMmeHeHus. OHOM U3 HUX SBIISETCS CO3/ITaHUE CHCTE-
MBI UH()OPMHUPOBAHHSI TTOJTH30BATENEH B 3aBUCUMOCTH OT UX MECTOHAXOXkIeHus [2].

[lenbto ke Haiell paboThl SBJISIETCS OTCIEKUBAHUE NIEpEMELIeHUs] 00BbEKTa MO CHUT-
Hanmam oT BLE-maskoB u HaBeneHus kamepbl Ha 00beKT. [I0CKOIBKY Masiki BBITIOTHSIIOT
nepenauy curnana 1-10 pa3 B cekyHay, TO mojgo0Hasi cuctemMa OyAeT orpaHHYeHa OTclie-
YKUBAHUEM JIOCTATOYHO MEJIEHHO MEePEMEIIAI0NNXCsi 00bEKTOB.

CxeMa KOHIICTIIIH CUCTEMBI ITpeJICTaBlIeHa Ha puc. 1.
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Puc. 1. Cxema cucTeMbl HaBEICHUS BUICOKAMEPHI

I[Ba MNpHUEMHUKA UCIIOJIB3YIOTCs, ITOCKOJILKY B IIaHHI)If/i MOMCHT PaCcCMaTpUBACTCA Ha-
BCIACHHNC TOJIbKO BHYTPU ITOMCIICHUA, COOTBCTCTBCHHO, PACIIOJIOKHKB IIPUCMHUKN CUI'HAJIA
BI0OJIb 0I[HOI>1 H3 CTCH, UCKIIFOYACM U3 PACCMOTPCHUA MOJYIIOCKOCTD 3a CTEHOM.
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Jlis peanu3anuu NpoeKTa BEIOpaHBbI:

e [Iepenatunk — Bluetooth masiuox — iBeacon — 310 mpotokon nepenaun Bluetooth-
CUTHAJa MEXAY JIOKAIIMOHHBIM MasdyKOM M JIIOOBIM yCTPOMCTBOM (cMapT(OHOM, TUTaHIIIE-
TOM), KoTopoe coBmecTumo ¢ Bluetooth LE. Masiuok mmeeTr OGecripoBoHYIO CBsizb U 99 %
BPEMEHU NIPOBOJIMT B CIISILIEM PEXUME, U3-3a YETO UMEET OYE€Hb HU3KOE SHEPIoNnoTpedICHHUE.

e [IpuemHuku — MukpokoHnTposiep ESP32 — cepust Hegoporux MUKpOKOHTPOJUIEPOB
C HU3KUM 3HepronorpediienneM. OHU TPEACTABISIOT COO0M CHCTEMY Ha KPUCTaJIe C MH-
terpupoBanHbiM Wi-Fi u Bluetooth koHTposIepaMu 1 aHTEHHAMH.

B ESP32 yxe umHTerpupoBana anteHHa u RF balun, ycunurens MomrHOCTH, Mao-
IIyMHBIE YCUIUTEIH, PUIBTPEI U MOJYJIb YIPaBJIECHUS MUTaHWEM. JTa IU1aTa UCHOIb3YeT-
ca ¢ 2,4 I'Tu pByxpexumasiMu Wi-Fi 1 UATIAMU Bluetooth mo Texnomornn TSMC
40nm HU3KOI MOIIIHOCTH.

B ESP32 umeercs 6ecnipoBojHas cBsi3b, UK nucranmmonHoe ymnpasieHue (Tiepenat-
YUK / IPUEMHUK, /1O 8 KaHAJIOB), BO3MOXXHOCTb MOAKIIOUEHHS JIBUraTeIe U CBETOANO/IOB
yepes [IIMM BeIxon.

VYnpaBieHue NUTaHUEM: JIMHEHHBIN PeryssiTop ¢ HU3KUM YPOBHEM MaJleHHs Harpsi-
XKeHus, nHauBuAyansHoe nutanue it RTC, morpednenne 5 MKA B pekuMe «TiTyOOKHi
coH», mpoOyxaenue no npepsiBanuio o GPIO, taiimepa, nsmepenus AL, npepbiBaHus
€MKOCTHOI'O CEHCOPHOTO JJaT4HKa.

S3b1kn nporpammupoBanus ESP32:

— Arduino IDE;

— Espressif [oT Development Framework;

— Espruino u T. 1.

e Kamepa — Kebidumei Mini USB Be6-kamepa.

e VlcrionHUTENBHBIN OpraH — 3yeKTpoABHUraresns marosbiii 28BYJ-48-5V / HR0228 /
5B — 3T0 0ECKOJUIEKTOPHBIN JIBUTATENb, BPAIICHHE BaJla OCYIICCTBIISIETCS MIaramu (IIHc-
KpeTHoe nepemenieHue). Ha potope (Baiy) pacroyio’keH MariuT, a BOKpYT HEro pacrosio-
JKEHBI KaTyIIKH; €CJIU MOO0YEPEHO MOJaBaTh TOK HA 3TU KATYIIKH, CO3JAETCs] MATHUTHOE
1ojie, KOTOpO€ OTTAJIKUBACT WM MPUTATMBAET MArHUTHBIM Bajl, TEM CaMbIM 3aCTaBIIssd
JBUTATENb BpalaThesl. Takas KOHCTPYKIUS MMO3BOJSET ¢ OONBIION TOUHOCTHIO YIPABIATH
BaJIOM OTHOCUTEIBHO KaTyLIEK.

Texunueckue napameTpsl 28BYJ-48:

— THII IIArOBOT'O JIBUTATENIs: YHUIIOJISPHBIN;

— HanpsbkeHue nutanus: 5 B, DC;

— KOJIMYECTBO (ha3bl: 4;

—yacrota: 100 I';

— COIMPOTHUBIIEHUE MOCTOSTHHOTO Toka: 50Q £ 7 % (25 °C).

HpaiiBep k nBurarento — Moayip maroBoro asurarenss ULN2003 — mo3Bossroniui
yOpaBisaTe Harpy3koi g0 500 MA (ogun kiarod). JlaHHBINH MOIyNnb MOXeT paboraTh ¢ 5B
u 12B nBurarenem 28BYJ-48.
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