Ilo AaHHbIM, IIOJIYYCHHBIM B PC3YJIbTATC MUCCICAOBAHUA MOXKHO CACIIATh BBIBO/: C YBCIINYC-
HHUCM YHUCJ]Ia 4YaCTULl YMCHBIIACTCA YUCIIO HTepaHHﬁ, HCO6XOIII/IMBIX AJIs1 pCIICHUA MOCTaBJICHHOMN
3agaun. Bpemst paGoThl aqropuTMa yMEHBIIAETCS 10 ONPENEICHHOIO MOMEHTA, 3aTeM HAauMHAeT
BHOBB YBEITMUMBATKCS (IIpH K-Be yacTull 6osee 500).
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OBJECT POSITION MANAGEMENT SYSTEM IN THREE-DIMENSIONAL SPACE

P.V. Povalyaev, A.S. Fadeev
(Tomsk, Tomsk Polytechnik University)

Abstract. The aim of the work is the development of an object control system in three-dimensional
space indoors. The system can be used to move goods of various weights around the workshop, warehouse,
or to move between production facilities with increased risk. Also, this system can be used in television to
move television cameras in a given area. Existing analogues do not have the necessary functionality, have a
fairly high price and installation difficulties. Motion control of an object in space should be carried out by
winding or unwinding cables on four coils equipped with stepper motors, the system is controlled using a
special remote control.

Keywords: stepper motor; moving object; stepper motor control drivers; arduino; radio channel.

BBenenue. B orpacisx NpoMBIIIJIEHHOCTH, TJ€ TPEOYeTCs BBIMOJHEHUE TaKUX TEXHOJOTH-
YECKUX ONepalruii, Kak moabEM, MepeMeIeHue U YKIaJKka 00beKTa B 3aJJaHHOE MECTO, MCIOJIb3Y-
IOTCSI TPY30IObEMHBIC MallMHBl M MEXaHU3MbI, TaKHe KaK KpaHbl, MAHUIYIATOPHI, JTOMKPATHI,
noabeMHUKH [1]. Takue pabOThI MPOU3BOAATCS KaK B MOMEIICHUAX, TaK M Ha OTKPBITHIX IUIOIIA/I-
kax. OfHa U3 TaKMX CUCTEM Hallljla CBO€ IPUMEHEHHUE B COBPEMEHHOM TEJICBUICHHUH.

OnHo#t U3 0COOCHHOCTEH B COBPEMEHHOM TEJICBUICHUU SIBJISCTCS UCIOJIB30BAHUE CUCTEMBI
JUI CbeMKH — «KaMmepa-mayk». «Kamepa-nayk» — 3T0 cuctema, KOTopas Mo3BOJIIEeT TeJIeBU3UOH-
HOH KamMmepe, TOJIBEIICHHOW K CHCTEME TPOCOB, MEPEMENIaThCsl KaK MO BEPTUKAIH, TaK U IO TOPH-
30HTAJIM B IIpe/ieax 3aJaHHoN pabouel 001acTh, MPU ATOM IOJI0KEHHUE THPOCTAOUITU3HPOBAHHOTO
KaMepOo-HOCUTEsl OMpeIeNisieTcsl HATsSHKEeHUEeM 3THX TpocoB. LleHTpanu3oBaHHOE yIpaBieHHUE TPO-
COBBIMH JieO€KaMU OCYIIECTBIISETCS C TOMOIIBIO [IEHTPAIBHOTO BEIYUCIUTENLHOTO YCTPONUCTBA Ha
OCHOBE KOMaHJ OIlepaTopa.

Haubonsiiee npumenenne cucreMsl «Kamepa-mayk» MOJydWIn B 3aja4aXx OpraHU3aIiy BU-
JICOTPAHCIIAINI CO CIOPTUBHBIX MEPOIIPUSATHIA, TIPOBOIUMBIX Ha cTaanoHax [2]. 'maBHbIN HegoCTa-
TOK TaKHX CHCTEM — 3TO OOJbIINE TadapuThl, HE O3BOJISIIOIINE MTPOU3BOAUTH ChbEMKY B MOMeEIIle-
HUU.

CoBpeMeHHasi ChbeMKa B MOMEIIEHUH MPOU3BOJUTCI HOCUMBIMU BUJEOKaMepaMu. B Bumy
OTPAaHUYEHUH, CBSI3aHHBIX C IUIAHUPOBKOM M JOCTYNOM B OIpPEAEIICHHbIE 30Hbl TOMEIICHUS, a TaK-
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ke OOJBIIOTO CKOIUJICHHS JIFOJICH, CBOOOTHOE IMEpeIBIKEHUE BHJICOOIEPATOpa MOXKET OBITh 3a-
TPYAHEHO, ¥ MOXKET MPUHOCUTH JUCKOM(OPT 3pUTEIISIM, IPUCYTCTBYIONIUM Ha MEPOTIPUSTHH.

[IpakTHyecku €IMHCTBEHHOW CUCTEMOM, MO3BOJIAIOIIEN YIPABIATH MIEPEMEILIEHUEM BUJIEO-
KaMepbl B TPEXMEPHOM IPOCTPAHCTBE B 3aKPBITHIX MOMEIIECHUSX, SBISETCS CHCTEMa IOJBECa BU-
JIeOKaMephl Ha yrpasiisieMoM KponimiteliHe. Ho Bbicokas ee CTOMMOCTb, CIOKHOCTh MOHTa)Xa U
JKCIUTyaTallly, a TAKKE€ OTPAaHUYCHUS TIEPEMEILCHUsI KaMepPbl, CBA3aHHBIC C JJTMHON BBIHOCA KPOH-
HITeliHa, HAKJIabIBAIOT CYIIECTBCHHBIC OIPaHUYCHHS Ha e¢ mpuMeHeHue [3].

B pamkax BbITIOTHEHUS! TaHHOUM pabOThI, B KAUECTBE AIbTEPHATUBBI CUCTEME TOJIBECA KaM e-
PBI Ha YIIPABJISIEMOM KPOHIITEHHE, OBLIO IPUHSTO PEIICHHUE CO3aTh HEJIOPOTYIO, MAJIOTa0apUTHYO
CUCTEMY, JUII CheMKH MEPOTIPUATHI B 3aKPBITOM MoMenieHud. [Ipu peanu3anuu cucTeMbl ObLT HC-
MOJIb30BaH MPUHIUIT PAOOTHI «KaMepa-rmayk».

ODyHKIMOHAT CUCTEMBI HE OTPaHUYMBACTCS CHEMKOMW, albTEPHATUBHBIM NMPUMCHCHHUEM Ta-
KOW CHUCTEMBI SIBIISICTCS BO3MOXKHOCTH €€ MPUMEHEHHUSI B HEKOTOPBIX OTPACIISAX MPOMBIITUICHHOCTH,
TPEOYIOIMMX OCYIIECTBJICHHS TEPEMEIIECHUS TPY30B B MPOMBIIIJIEHHBIX II€XaX U B CKIAJCKHUX IO-
MEICHUSX.

[enpro pabOTHI SABISETCS CO3J]aHUE CUCTEMBI YIIPABIISIEMOTO MEPEMEIICHUS 00bEKTa B JIBY-
MEpPHOM MPOCTPAHCTBE B TPAHHUIIAX 3aKPBHITOTO MTOMEIICHUSI.

JI1st moCTHKEHUS TTOCTaBJICHHOM 11e7T ObLITH COPMYITUPOBAHBI CIAEAYIONINE 3a/1a4H:

Br100p KOMIIOHEHTOB JJIs1 TOCTPOCHUST CUCTEMBI.

Pa3paboTka cXeMbl CUCTEMBI.

Br160p cnioco6a yrpaBieHUs IarOBbIMU JIBUTaTESIMU.

[ToydeHne HABBIKOB YIPABIICHUS MIATOBBIMH JBUTATEIISIMHU.

Peanuzarus nmepegaun qaHHBIX KOMAH]T YIIPABIEHUS C TIOMOTIBIO PAIUOMOIYIICH.
Coznanne mudpoBor MOAEIN YIIPABICHUS MOJ0KEHUEM 00BEKTA.

. Peanmmsanus ympaBiieHHs] CUCTEMOM 10 3aIaHHON TPACKTOPUH.

0630p pelleHuii, mpeacTaBJeHHbIX HA PbIHKe. Ha TaHHBIIT MOMEHT yXe CYyIIECTBYET He-
CKOJIBKO TOTOBBIX PEIICHHH M0 CO3JaHUI0 CHCTEMbI ONEPATUBHON MHIMKALMK MapaMeTpOB TEXHO-
JIOTMYECKOTO TIpoliecca Ha MOOWIbHBIE ycTpoiicTBa, a mMeHHo: MasterSCADA 4D komnanuu
«MHCAT», SCADA SimpLight dupmer OOO «Cumn Jlaiit» u pazpadotka ¢pupmer OO0 "Dnek-
TpoTexHnueckne cuctembl Cubupp". OgHaKko Kaxkaoe penieHue 00JaaaeT CBOMMH HEIOCTaTKaMH.

B Hacrosiiee BpeMsi CyIIECTBYIOT TOTOBBIE PELICHHS], IPUHIUI pabOThl KOTOPHIX 3aJI05KEH B
paspabaTeiBaeMoOii cucTeMbl. JlaHHbIe perieHus: 00JIaJaloT CX0KUM (PYHKIIMOHAIIOM, a TaKXe HMe-
10T CBOM MPEUMYIIECTBA U HEJOCTATKH.

SkyCam — 310 crabuin3upoBaHHas CUCTEMa Kamep ¢ KaOeIbHBIM I0JIBECOM, YIIPaBJICHHE
KOTOpOil Mpou3BOAUTCS KOoMIbloTepoM. CrcTeMa mepeMeniaeTcs B TpeX U3MEPEHUsiX B OTKPHITOM
MIPOCTPAHCTBE, HANPUMEP, HAJl UTPOBOIl IUIOIIAIKON CTAJHOHA WM apeHbl C MOMOILBI0 CHCTEMbI
Ka0eJIbHOI0 MPUBO/JIA C KOMIIBIOTEPHBIM ypaBiieHueM. KabenbHblil MpuBO1 OTBEYAET 3a I0BECHHE
paxypcos [4].

Cucrema COCTOUT UX CIAEAYIOIIHNX KOMIIOHEHTOB:

1. MoTopu3upoBaHHbIE KaTYIIKH, 3aKPETNIEHHBIE 110 YTJIaM B HAaWBBICIIUX TOYKAX CTaJAUOHA
win apeHsl. Kaxaas karyiika uMeeT ABUTaTelb MOIIHOCTHIO 4.5 JI.C. U JUCKOBBIE TOPMO3a.

2. Kab6enn.

3. JlomwxepoH, KOTOPBIM CONEPXKHUT Kamepy, ABHraTelb MaHOPAMUPOBAaHWSA M HAKJIOHA, a
TaKKe JaTYUKU CTaOUITU3allnu.

4. TlporpammHoe obOecrieueHre, UCTI0Ib3yeMOe OTIepaTOPOM IS YIIPaBJICHHs KaMepOi.

JlanHast komnaHus paboTaeT TOIbKO Ha aMEPUKAHCKOM PhIHKE, TOCKOJIBKY HE COOTBETCTBY-
€T MUPOBBIM CTaHJIapTaM 0e30MacHOCTH. ApeH/1a U YCTaHOBKA JaHHOM CUCTEMBI Ha OJWH JICHb, IS
CTaJIMOHa CTOUT B cpeaHeM 350 ThICSY €BpoO.

«Robycam» TpocoBas cuctema CBOOOJHOTO MEPEMEIIEHUS B MPOCTPAHCTBE KOMITAHUU
«MoBukomMy. CructeMa mpenHa3HadeHa Ui ChbeMKU CIOPTUBHBIX COCTA3aHUMN, pa3IMYHBIX pa3Biie-
KaTeJIbHBIX MEPOTIPUATUH, TEINEMIOY, CII0KHBIX TOCTAHOBOYHBIX KaJIPOB ISl KWHO(DUIBEMOB [5].

Texnudeckue xapakKTEepUCTHUKU CUCTEMBI:
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[Monmnas uudposas TpexoceBas CTaOMIM3ALIKS.
OTtaenpHBIN KaHa AJ1s HOJAKIYEHNs Kamepbl K crangapTHeM RCP niu MSU.
OnTOBOJIOKOHHBIN KaHAJ Mepeiaui BUJCO U YIIPaBJICHUS.
Ckopoctb nepemerenus 1o 10 m/c.
VYpapieHue onepaTopom C MyJbTa.
Pa6ouas 30Ha 200 x 200 M.
Macca noaseca 15 kr.
[IpoomxuTenbHOCT pabOThI A0 8 YACOB.

B xozne ananm3a BBISBICHO Majioe€ KOJIMYECTBO CYIIECTBYIOMIMX PEIICHUH, HCIOIB3YIOMUX
Takoi mpuHOUN paboThl. OCHOBHBIMH TMPOWU3BOAUTENISIMH TPOCOBBIX CHUCTEM SIBISIOTCS (PUPMBI
SkyCam, Moviecom, a Taxke SpiderCam.

B pesynpTare 0030pa CymIECTBYIOUIMX TEXHOJOTHH M PEHICHWH OBUIM BBIICICHBI CIEAYIO-
e 0COOEHHOCTH TPOCOBBIX CHCTEM: CIOXHOCTh OOCITY)KMBAaHHUSI CHCTEMBI, BHICOKAsi CTOMMOCTb
CO3/IaHUsl, YCTAHOBKU W OOCITY)KUBaHUS, BO3MOXXHOCTh TIEPEMEIICHHS TEICBU3HOHHBIX KaMmep Hall
UTPOBBIM T0JIEM, BO3MOYKHOCTh pacIIMpeHusi padoyeil 30HbI, BO3MOKHOCTh CBOOOJHOTO TepeMe-
IICHUsI 00BEKTA B TPEXMEPHOM MPOCTPAHCTBE.

Taxoke ObLITH OTIpeieNieHbl OCHOBHBIE KOMIIOHEHTHI HA OCHOBE KOTOPBIX MPOUCXOIUT CO3/1a-
HHE TPOCOBOW CHUCTEMBI.

IIpoexkTHpoBaHue cUCTEMBbI YNPaBJIeHUs MOJ0KeHHEM 00BbEeKTa B TPeXMEPHOM Mpo-
crpancTBe. Ha pucynke 1 mpencraBiena pa3padbaTbiBacMasi CHCTEMA.

N~ wWNE

CucTema nepemelteHMA Kamepbl
Ny Hy: Wy WY
WA wa: wAas L.
YV Yy vy VY[
Y¥oer LBy
T
T
I
| CucTema ynpasneHus Kamepon
)
YV oiam I'kH Kamepa

Pucynok 1 — CtpykTypHas cxema CUCTeMBbI IlepeMelIeHns 00beKTa B TPEXMEPHOM MPO-
CTpaHCTBE

Ha nanHoM pucyHke BBeAEHBHI clieyronue 0003HaueHus, Tie:

I'KH — rupoctaOmin3npoBaHHBIA KaMepO-HOCHUTEIb;

YVep — ycTpOUCTBO yIpaBiIeHUs [IEPEMELIEHUEM;

YVYkaM — yCTpOUCTBO YIIpaBIEHUS KaMEPOU;

YV ]In — yCcTpOUCTBO YIPaBICHUS JBUTATENIEM;

[IBY — neHTpanbHOE BBIUUCIUTEIBHOE YCTPONCTBO;

III/In — maroBbIii JBUTATEIb.

Ha ocHoBe mpUHIMIIOB pabOThl CUCTEMBI OBLITH BBIIETIEHBI OCHOBHBIE 2JIEMEHTHI U3 KOTOPBIX
COCTOHUT pa3pabaTbIBacMast CUCTEMA:

1. VYcrpoiicTBO ynpaBiaeHHs.
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2. VcnonHUTENHHOE YCTPOUCTBO.

3. YcrpoiicTBO nepeaayu JaHHbBIX.

4. T'mpocTaOUIN3UPOBAHHBIN KaMEPO-HOCUTEb.

B kauectBe ycrpoiicTBa ynpaienus BeiOpana rutata Arduino UNO, obnaparomias mocra-
TOYHOE KOJIMYECTBO BBIYHUCIUTENIBHBIX PECYPCOB AJISl peall3allii CUCTEMBI YIPABJIEHUS IEpeMe-
HIeHHEM O0BbEKTa B TPEXMEPHOM IPOCTPAHCTBE, a TAK)KE JIaHHAs MMEET OTKPBITYIO Cpelly pa3pa-
OOTKHM ¥ TOTOBBIE OMOIMOTEKH, YTO 3HAUUTEIIFHO YCKOPSIET MPOLIECC pa3pabOTKH CUCTEMBI.

B kauecTBe MCIOJIHUTEIFHOTO YCTPOWCTBA B XOJI€ M0A00pa 000pyHOBaHMS OBUIO PEHICHO
HCII0JIb30BaTh MOTOPU3MPOBAHHYIO KaTyLIKy. BpamieHue karymiku, a, cieloBaTeIbHO, HAMOTKA U
pa3MaTbhIBaHUEM JIECKA, OCYLLECTBIseTCs ABurareneM. llocie mpoBeieHMs] aHaIM3a PELIEHO HC-
M0JIL30BaTh OWIOJISIPHBINA JABHTaTeNh nema 17, OTIMYAIONIMIACS CBOMMH XapaKTePUCTUKAMU: BBICO-
KUM KpPYTSILIUM MOMEHTOM, COCTaBIISIFOIIMM 4.4 KI*CM U HU3KOH CTOMMOCTBIO.

Jlia peanuzanuy AUCTaHUMOHHOTO YIIPaBJICHUS U NEpeJadyd JaHHBIX M0 paJuoKaHaly ObLI
BbIOpaH pagroMonyinb NRF241.01. JlaHHbI MOJy/nb MMEET HU3KYI0 CTOMMOCTb, BBICOKYIO Jallb-
HOCTh cBsi3H B 1100 MeTpoB, Takke OJHMM W3 TJIABHBIX IPEUMYIIECTB MOIYJS MOKHO OTMETHTh
MOJIYIYTUIEKCHYIO CBS3b, MO3BOJISIONIYIO PEAIN30BaTh OOpPAaTHYIO CBS3b, YTO MO3BOJUT MPOU3BO-
JUTH TTIOMCK BO3MOKHBIX OIITMOOK M Mpo0JieM B paboTe yCTpOHCTBA.

Jlia peanuzanuy AUCTaHUMOHHOTO YIIPaBJICHUS U NEpeJadyd JaHHBIX M0 pajuoKaHaly ObLiI
BbIOpaH paguoMoaynb NRF241.01. JlaHHbI MOIynb MMEET HU3KYIO CTOMMOCTH, BBICOKYIO Jallb-
HOCTH cBsi3u B 1100 MeTpoB, YTO B JajbHEHIIEM MO3BOJUT YBEIUYUTH pabouyo0 30HY pa3padbarhi-
BaeMOW CHCTEMBI, TAaK)K€ OJHUM U3 TJIABHBIX NMPEHMYIIECTB MOIYJS MOXXHO OTMETHUTH TMOJIYITYTI-
JIEKCHYIO CBSI3b, MO3BOJISIOLIYI0 PEaIN30BaTh OOpaTHYIO CBS3b, TEM CaMblM OOJIErdYuB MpPOIECC
MIPOEKTUPOBAHUS CUCTEMBI, a TAKXKe IMOUCKA BO3MOKHBIX OIIMOOK U MpobisieM B paboTe ycTpoiicTBa.

Peanu3aums cucreMbl ynpapjieHHsl 10JI0KeHHMEeM 00beKTa B TPeXMEPHOM NPOCTPAaH-
CTBe.

1. Peayin3anysi MCHOJHUTEIBHOTO YCTPOMCTBA. YTPABICHUE CUCTEMOM BBINOJIHACTCS MPU
oMoty miatel Arduino UNO co BcTpoeHHBIM MUKpOKOHTposiepoM ATmega328P. B cucreme,
COTJIACOBAHO C KOHTPOJUIEPOM, paboTaeT apaiiBep marooro asuratess Tuna L298N, nmurtarommii
MOTOPU30BAaHHYIO KaTyIIKy, OCHAIllEHHY!O JBurareneM Nema 17, 1isl ynpaBieHUs LIarOBbIM JIBU-
raTesneM Obljla MCIOJIb30BaHa cTaHaapTHas Oubnmuoreka Strepper.h. Jlns perynupoBaHus BpeMeHHU
1iara JIBUratessi B CXemy, MPeACTaBICHHYIO Ha pUCYHKe 2, BBeleH mxoicTuk KY-023.
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Pucynox 2 — IlpuHiunuanbHas cxeMa UCIOJIHUTENIBHOTO YCTPOHCTBA

2. Peanu3anus cucteMsl nepefadu JaHHbIX. {11 peryaupoBaHus paboOThl 1BUTaTeneil Ob1I0
IIPUHATO PEIICHUE NEPEHECTH BCE ONEPALMU, KOTOPBIE HE OTHOCSATCS K YIPABIICHUIO IBUTATENSMH,
Ha OTJENBHYIO IUIaTy U YIPaBIATh KaKbIM JBUTATENIEM 10 OTJEIBbHOCTH C MCIIOJIb30BaHUEM Iepe-
Jlauyl TaHHBIX MO0 PaJUoKaHally, pealu3alus Mepeladyn JaHHBIX [0 paJdoKaHajy Mpe/cTaBieHa Ha
pucyHkax 3. JlaHHbII crioco6 3akioyaeTcss B TOM, YTO Ha OTJICJILHOU IJIaTe MPOU3BOATCS BCE He-
00X0AMMble BBIYMCICHMS, 3aT€M YIPaBIAIOLIEE BO3JACHCTBUE MpPHU TOMOLIM  PATUOMOJTYIIS
NRF24L01, otnpasisiercst Ha YeThIpe OTAEIbHBIX IUIATHI Ul YIPABICHUS JBUTATEIISIMU.
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Pucynok 3 — Ilepenaua qaHHbIX ¢ ucnoib30BaHueM paguomonyinst NRF24L01

Ha nanHoM pucyHKe BBEJEHBI Cleyolne 0003Ha4eHUs, TIe:

YV — yCTpoNCTBO yIpaBiIeHNUS;

[IBY — neHTpanbHOE BBIUUCIUTEIBHOE YCTPOUCTBO;

PII — pannonepenaryuk;

[IP — npuemMHUK pagroCHrHaNa;

YV ]In — ycTpoMCTBO ynpaBieHUs JBUTATEIEM;

[II/In — 1raroBblii IBUTATENb.

K maram Arduino UNO 6butH TOAKITIOYEHB! paIHOMOAYIIH. 3aTeM ObLIIM HACTPOEHBI paau-
OMOJIYJIH, MOJYJIb TOJKIIOYEHHBIH K IIEHTPAJIbHON BBIYUCIUTENBLHON IJIaTe SIBJSETCS MepeaaTyu-
KOM, MOJYJIH, MOJKIFOYEHHbIE K TUIaTaM C I1aroBbIMU JBUTATEISIMU, ABISAIOTCSA NpuéMHUKamMu. Jla-
Jee He0OX0AMMO yKa3aTh MapaMeTphl AU MOAyJei: HOMep KaHajla, CKOPOCTh Mepeaadu, MOITHOCTh
nepenaun u uaeHTuukarop Tpyosl. [Ipu crapre paboThl MOAYISIM MPUCBAUBACTCS PEXKUM PAOOTHI,
B 3aBHCHMOCTH OT HACTPOEK — Mepeiadya JaHHBIX WM IPUEM JaHHbIX.

B cBsi3u ¢ Tem, uro paboTa MOAYNIEH OCYIIECTBISETCS B PaAMOvYacTOTHOM auamnazoHe ISM
2,4 T'Tu, na xotopom pabdortator WiFi u Bluetooth mepenaua maHHBIX MpoucxouIa HEKOPPEKTHO
M3-3a MPUCYTCTBUS IIYMOB Ha KaHaJax Mepeiayu AaHHbIX. [ ycTpaHeHHsl TaHHOM MpoOsieMbl
ObLT HAMCaH AJIFOPUTM MPOBEPKH KaHAJIOB Ha HAJIIMYHME IIYMOB, €CJIH K€ B X0JI€ IPOBEPKHU BCTpeE-
yaeTcs He 3alllyMJICHHBIM KaHajl, TO ONpeeNsieTcss HOMEp 3TOro KaHaja U B JajbHeilleM 3TOT Ka-
HaJl UCTIOJIb3YeTCs TSl Iepejaur CUTHAJIOB.

3. Co3panue uudpoBoit Mojaenu cucreMbl. CpelcTBaMU BU3YyalIM3allMKi MPOTPaMMHOIO Ia-
kera CoDeSys Oplna pazpaboTana MHeMocxema cucTteMbl. B mudpoBoit Mojaenu ObuT peann3oBaH
QITOPUTM TOJICUE€TAa OCHOBHBIX MapaMETPOB CUCTEMBI, & UMEHHO YIJIOBOH CKOPOCTH, KOTOPYIO
HE0OX0IMMO 33/1aTh JBUTATENSIM, U1 HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS CUCTEMBI. TakxKe IpUcyT-
CTBYET BO3MOXXHOCTh OTPaOOTKHU OIpPENEICHHBIX TPACKTOPUH JBIKEHUS, KOTOPHIE 33JaeT MOJIb30-
BaTeJb.

B MHeMocxeme MpUCYTCTBYET BO3MOKHOCTh U3MEHEHUS] TPACKTOPUU BUKECHHS 00BEKTa, U
BHU3yanu3aius paboTsl cucteMbl. Co3laHue MHEMOCXEMbI CUCTEMBI MTO3BOJIIET HATJISIIHO AMYIIHUPO-
BaTh JIMHAMUKY CUCTEMbI M MIOBEJCHUE MPU 3a/IaHHBIX MapaMeTpax, yTo AaeT BO3MOXKHOCTh OTJa/l-
KU CHCTEMBbI, 5)KOHOMHUU PECYPCOB U BPEMEHH, TAKKE MPOU3BECTU CEPUU OTIATOYHBIX IKCIIEPUMEH-
TOB TIPU BBEJICHUU HOBBIX (DYHKITUH.

4. TectupoBanue paboThl cucteMbl. Co3laHME BU3yalM3allud CHCTEMBl M AITOPUTMa BBI-
YHCIIeHUs CKOpocTel B mporpamMmmHoM nakete CoDeSys mo3BosisieT BOCpon3BecTH ABHKEHHE 00b-
€KTa B peaJlbHOW CHCTEME, HCIOJIb30BaB IPU 3TOM TpaekTopuu aswkeHus n3 CoDeSys. JlaHHbIe
HKCMIEPUMEHTHI HEOOXOIMMBI JIJIsl aHAIN3a MOBEJACHUS CUCTEMBI B peajbHBIX YCIOBUSX, BHISBICHUS
OLIMOOK MpHU paboTe CUCTEMBI U OTKJIOHEHHWH apaMeTPOB OT 3aJJaHHBIX 3HAYEHUH.
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AJITOPUTM CO3/IaHHBIN C MOMOLIBIO MporpamMmmHoro makera CoDeSys Obl1 HHTEIpUPOBaH B
OCHOBHOH KOJI ITPOrpaMMbl BBIUHUCIMTEILHOIO ycTpoiicTBa. CKOPOCTH, MOJIy4aeMbIe B Pe3ysbTaTe
pacueToB 4Yepe3 pauoKaHaIIbl, OTIPABISAIOTCS HENOCPEACTBEHHO JIBUTATEIISM.

bbl1 mpou3BeieH TECTOBBIN 3aIlyCK CUCTEMBI, B KAUE€CTBE CTAPTOBOM TPAEKTOPUM JABUKEHUS
1t 00beKTa ObUIO BHIOPAHO JBMKEHHE IO MPSIMOM, M3HAYAIbHO OOBEKT MepeMeInaics mo BepTu-
KaJIbHOM OcCH, 3aTeM 10 ropu3oHTajdbHOU. [lepemelnieHue peanbHOro 0OBEKTa MPOUCXOIWIO CO-
IJIaCHO 3aJJaHHOU TpaeKTopuu 0e3 OTKIOHEHHH. OJHaKO OTCYTCTBOBAJA IJIABHOCTH PabOTHI JBUTa-
TEJEH.

BeiBoa. B pesynbTare BBINOTHEHHON pabOThl M3y4€Hbl OCHOBHBIE CIIOCOOBI YIPABIICHUS
LIarOBBIMM JABUTATEISIMH, YTO YCKOPSIET MPOLIECC CO3JaHMs MCIIOJHUTENIBHOIO ycTpoiicTBa. B xoze
paboThI, B CBSI3M C BBEJICHHEM IIEHTPAILHOTO YIIPABIISAIOUIETO YCTPOICTBA, OBLIN U3yUYEHBI CIIOCOOBI
Iepeslauy JaHHbIX, a TAK)XKE pealr30BaHa Mepeiadya JaHHbIX 110 paAuOKaHaly MpU MOMOILHU Paauo-
MO/TyJI€H, UTO TOBBIMIAET MOOMIBHOCTD U O€30TTACHOCTH CUCTEMBI.

Taxoke Obuta pazpaborana mudpoBas MOAETb CHCTEMBI B nporpaMMHOM makete CoDeSys,
KOTOpasi MO3BOJIAET MOJIEIUPOBATh U OTJIAXKUBATh HOBbIE TEXHUYECKUE PELICHUS.

3aKIIOUNTENbHBIM 3TAllOM pa3paboTKU SBISIETCS OOBEAMHEHHME BCEX KOMIUIEKTYIOUIUX B
eIMHylo cucteMy. Takxke MpousBeeHa OTpabOTKa CO3AAHHOTO aJIfOpUTMa Ui pacyéra OCHOBHBIX
MapaMeTpoB, U TPAEKTOPHUN JIBHKEHUS, 3a/IaHHBIX M0JIb30BATEIIEM.
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DEVELOPMENT OF A DEVICE FOR YANDEX SMART HOME
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(Tomsk, Tomsk Polytechnik University)

Abstract. Voice assistants lately more and more part of everyday life, one of them is Alice from the
company Yandex. Now the company is promoting a smart home system. This paper presents the analytical
part of the work to create a device for this platform.

Keywords: Alice, Yandex, smart home, development, smart device

BBenenue. ['0J10cOBbIC TOMOIIHUKH TIOCIIEIHEE BpeMs BCE 0OJIbIIe M OOJBIIE BXOJIAT B O-
BCETHEBHYIO JKU3Hb. Ha phIHKe yxke mpejcraBieHbl 3apyoexxnsie Bapuantel: Siri (Apple), Google
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