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0. B. Temepesnee — CTyOeHT kadeapb! yNpaBneHMs N MHPOPMATUKN B TEXHUYECKNX CUCTEMAX
M. B. Bypakoe (xaHZ. TEXH. HayK, [OL|.) — HayYHbIA PYKOBOAUTESb

PA3PABOTKA MOAEJN WWATAIOLLETO POBOTA

Po6oT co3aaeTcs ¢ Lenbto rnybokoro uaydeHns poboTOTEXHUKM U CMEXHBIX AUCLMNANH OT MEXaHWUKN 1
SNEKTPOHMKM [0 UCKYCCTBEHHOTO MHTENNEKTa U KOMNbIOTEPHOTO 3peHus. Mpeanonaraetcs, 4to pobot 6yaet
OCYLLECTBNATb NpOCTENLLME DYHKLMM (OBWKEHWUE MaHUNYNATOPOB, NporpaMmMHas xoabba) Ha paHHUX aTanax
paspaboTku 1 Gornee CnoxHble (MMUTaLUMS NOBELEHWS XWBOrO CyLIECTBA) Ha MO3aHMX. YacTyHO npouecc
pa3paboTkn MOXHO JOBEPUTb CTYAEHTaM ANS U3y4eHUs COOTBETCTBYHLLMX obracTeit 3HaHui (mogynb WM,
yrpasJieHne cepBonpuBogaMu U T.n.).

BHeLwHe poboT npeacTasnseT coboil kBagpaTHyto NNatgopmy ¢ pacnonoXeHHbIMM MO yrnam YeTbipbMs
KOHEYHOCTAMM, NOJOBHBIMWA KOHEYHOCTSM KMBOTHbIX. Ha BepxHeil MOBEPXHOCTW NNaTopMbl yCTAaHOBIEHA
ynpasnstLas nnara ¢ MUKPOKOHTPOMNIEPOM U LiBETHbIM CEHCOPHbLIM OUCMIEeM, a Takke KOMMYTaLUMOHHas
nnara, kKotopas no3BosisieT OCYLLEeCTBNATL ObICTPOE MOAKMOYEHUE MUKPOKOHTpOINepa, CepBonpuBoaoB, a
TaKkKe ApYrmx NepudepunHbIX yCTPOACTB.

Kaxpas 13 yeTbipex KOHEYHOCTEN UMEET TpU CTENEHN CBOOOAbI 1 YCTPOEHA aHaNOMYHO KOHEYHOCTAM
XMBOTHbIX, MMest aHanor Ta3obepeHHOro, KOMEHHOTO W rONEHOCTOMNHOrO CycTaBoB. [pu aToM TasobenpeH-
HbI CyCTaB JOMyCKaeT BpaLLeHNe KOHEYHOCTU TOMBKO MO BEPTUKAmNbHON OCKU (PUCYHOK).

Bup ceepxy ofHOM U3 KOHeYHOCTEN

[nsa ynpasneHus poboToM MCMonb3yeTcs OTnagoyHas nnarta Ha 6ase 32-pa3psgHoro MUKPOKOHTPON-
nepa STM32F103, ocHalleHHas cTaHgapTHbIMM NOpTamMmu BBOLA-BbIBOAA, pasbemamn USB, cnotom ans kap-
Tbl NamaT microSD, a Takke LBETHbIM CEHCOPHbIM AUCTNeeM, Yepe3 KOTopblii nepeoe Bpemst ByayT ocy-
LLeCTBNATLCS BCe OnepaLuv BBOAA-BbIBOAA ANS YNpaBreHus, KOHTPONs u otnagkv pobota. K noptam otna-
[OYHOW NnaTbl Yepes KOMMYTAUMOHHYK MnaTy MOAKMIYaTCa CepBONPUBOLbI U, B NepCnekTuse, apyrue
YCTPOWCTBA (M3MEPUTENb TOKA, YNbTPa3BYKOBON AanbHOMEP, LMpoBas Buaeokamepa v 1. .).

Ha nepB.bix aTanax paspaboTku Ans NoAayu NUTaHUs U OCYLLECTBREHUS CBA3WN UMEET CMbICI UCMOSb-
30BaTb kabenu. B ganbHenwweM, korga paccTosHUS, Ha KOTopble poboTy Heobxoaumo nepemeLathbes, f4o-
CTUTHYT BENMYWH, MPU KOTOPbIX WCMONb30BAHWE aKKyMynsTOpoB cTaHeT 6onee LenecoobpasHbiM, nMeet
CMbICI MCMONb30BaTh Anst cBsA3M uHTepdenc Bluetooth. UHTepdeic no3sonser ncnonb3osatb npoTokon RS-
232, 4TO NO3BONMUT BHeApUTb MoZynb Bluetooth Be3 sHaunTenbHbIX gopaboTok. Kpome Toro, BBEAeHUE Mogy-
ns Bluetooth no3BonnT OCYLLECTBNATL YNpaBneHue He TOMbKO OT KOMMbIOTEPA, NOAKMOYEHHOrO K poboTy, HO
W ¢ MobunbHbIX yeTpoieTs (iI0S, Android OS, Symbian, J2ME v nogobHbIx).

Mpu paspaboTke waratoLero poboTa HanbonbLLUMIn MHTEPEC NPEACTaBNSET MOAYMb KOOPAWNHALMM ABU-
XeHusl, paspaboTka oCTanbHbIX MOZYNei NPeaCcTaBnsaeTCs PYTUHHON U ONKUCaHa B pa3HOOBpasHbIX UCTOYHMU-
kax [1, 2]. Mogynb CEeHCOPOB NoKa He BBEEH 3a HEHAAOBHOCTLIO HA JaHHOM 3Tane pa3paboTku.



Ha paHHOM 3Tane aneKkTPOHHas U MexaHuyeckas COCTaBMAOLIME 3aBepLUeHbl, U JanbHeiwas paspa-
BoTka CBOAMTCS K CO3LaHWI0 MporpaMMbl, yNpaensioLen nosegeHnem poboTa, nnaH KOTOpOW BbIFMSAMUT Crie-
AyoLmm obpasom.

1)  co3patb MHTEpPhEC ANns ObICTPOi OTNAAKK;

2) 3agaTb pexum paboTbl TAMMEPOB A5 FeHepaLuy YNpaBnstoLLEero CepBONpMBOgaMA CUrHana;
3) paspaboTaTb NPOCTENLLY NPOrpaMMy ABUKEHNS KOHEYHOCTEN;

4) paspabotaTb aganTUBHbIA anroput™ xoaebbI;

5) co3paTb anropuTM ABUKEHUS NO MApLUPYTY M 06xoaa NpensTCTBUN;

6) ycoBepLUeHCTBOBATL anroputm (5), CNOMb3yst CUCTEMY KOMMbIOTEPHOMO 3PEHMS.

CospaHue wnHTepdeica 6bino NocTaBneHo NePBbIM MyHKTOM C LEMb0 YMEHbLUEHUS 0NN Nporpammu-
POBaHMS 1 YBENUYEHUS LONMW OTNaAKM «Ha Xoay». lpouecc ero paspaboTku He NpeacTaBnseT UHTepeca, U
CBOAMTCS NULLb K PyTUHHOMY NPOrPaMMUPOBAHMIO.

Ha a3bike JavaScript Obina paspabotaHa matemaTnyeckas MOAenb, NO3BONAOWAS ONepaTUBHO NOA-
BupaTb NepeMeHHble, OTBEYAIOLLME 3a KOOPAMHALMIO ABIKEHMIA. Pu3nka ABMKEHNA MOZENbIo He npopabaTbl-
BAETCA BBMAY BbICOKOWN CIIOXHOCTY.

BXxoaHbIMW AaHHBIMK ANS MOZENW SBASIOTCS BENWYMHBI, NPUBEAEHHbIE B Tabn. 1. VX MOXHO U3MeEHSITb
HenocpeaCTBEHHO B npoLecce paboTbl Mogenu, 40OMBasiCh HyXHbIX pe3ynbTaToB.

Tabnuua 1.

lMapameTpbl ABUMKEHNS
Yron noBopoTa Horw Yron y, Ha KOTOpbIV Kaxgas Hora noBepHyTa OTHOCUTENBHO och Z.
HanpaeneHue wara B KakoM HanpaBneHWM Hora OCYLLECTBASET Luary
BoicoTa wara Hackonbko BbICOKO HOra NOAHUMAETCS Haf NOBEPXHOCTLIO
[nvHa wara PaccTosiHue, KOTOPOe NPoAenbIBaeT Hora 3a OAMH Luar
LLInpuHa cTOMKM PaccTosHue 0T TOYKM onopbl 40 TOYKM O B ropM3OHTaIbHON NIIOCKOCTM
CkopocTb C KaKomn CKOpOCTbI0 OCYLIECTBNAETCS ABWKEHNE HOMM
®aza wara [Mo3BonseT 3afaBatb CABUI MO (pase B LMKNIE ABMKEHNS KaXKOO0N HOTU
X, Y CMelLLeHVe reoOMEeTPUYECKOro LIEHTPa poboTa OTHOCKTENBHO Onop
Z KrvpeHc

MyTem noabopa pasnnyHbiX 3HAYEeHU NEPEMEHHBIX, JOCTUrAETCS HaWMyuLlnin anroputM Xoabbbl Mo
crieaytoLM napaMeTpam:

—  ymbl crnbaHus cycTaBoB He npesbiwatT £90°;

—  TEOMETPUYECKMIl LIEHTP MOCTOSIHHO HaXOMWTCS BHYTPU TPEYrONbHUKA, ONUCHIBAEMOTO TOYKaMM
onop;

—  BbICOTa Lara MOXeT NPUHMMATb 3Ha4YEHUSI B Hanbonee LUMPOKMX Npeaenax.

MopobpaHbl NEPEMEHHBIE, NPU KOTOPbLIX MOAENb HAXOAMTCS B YCTOMYMBOM COCTOSIHUM B Ntobon dase
wara. Mockonbky MoZesb He y4nUTbIBAET pacnpefenieHne Macc ¥ MOMEHTbI WHEpLMM CEpBOMPUBOAOB, Mpu
NepeHoce NEPEMEHHBIX Ha peanbHOe YCTPOWCTBO YCTONYMBOCT MOXKET TEPSTLCS. [Ing noabopa nepemMeHHbIX
B peanibHOM poboTe ucnonb3yetcs npotokon RS-232.

[ins ynpaBnexns cepsonpuogamu Bbino peleHo ucnonbsosatb LUWM-curHan, peanusoBaHHbIn ¢ no-
MOLLbIO TailMEPOB-CHETYNKOB MUKPOKOHTPOINEPa, Kaxabli U3 KOTOPbIX UMeET no 4 kaHana LWAM.

Takum 06pa3om, Ha AaHHOM aTane pa3paboTky Laratowero pobota 6binn pelleHbl 6a3oBble 3agaum
pa3paboTky anropuTMUYECKOrO W NPOrpaMMHOr0 oBecneyeHuns, NO3BONSWMe NEPEXOAUTb K CO3AaHMIO
afanTMBHbIX anropuTMOB XxoA4b0bl MO MapLUpyTy 1 06xo4a NPensTCTBUA.
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