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BBencume
Hu nmns xoro He cekper, 4Yro COBPEMCHHEIC
HH(POPMAIIMOHHEIC TEXHOJIOTHH pa3BUBAIOTCS

CTPEMUTENbHO, W 3aYacTyl0 OHHM HANpaBICHBI HA
yIIydIEHUE KadecTBa KU3HM JroAeil. Tak, Hanpumep,
pobor-mencectpa Robear momoraer MemuIMHCKOMY
MEPCOHATy B IMEPEHOCKE W  MepeKIaabIBaHUU
nanueHtoB [1]. B 3Tto Bpemsi paOOTHUKH OOJIBHHUIIBI
MOI'yT 3aHUMATbBCAd HCENOCPEACTBECHHBIM JICUCHUEM
oonpHOTO. EcCmm ToBOpHTE 0 gpyrux cdepax
MPUMCHCHHUST WHHOBAIMOHHBIX YCTPOWCTB, TO TeMa
OCCIMIIOTHBIX aBTOMOOWJICH TakKe MOXET OBITh
KpaiiHe MMoJIe3Ha YeJIOBEYEeCTBY B CHITY TOTO, YTO TaKast
PYTHHHAsT W MOHOTOHHas pPa0OTa, KaK BOIUTENb
OOIIECTBEHHOTO TPAHCIIOPTA, TAKCUCT WJIH MEPEBO3UUK
IPY30B Ha JaJbHUE PACCTOSHHS, MOXKET OBITh YCIIEIITHO
BBIIIOJIHEHA ~ Pa3jMYHBIMH  POOOTOTEXHUYECKHMHU
cucreMamu. CrieyeT 3aMeTUTh, YTO 3aMeHa OOBIYHBIX
BOJIUTEINEH KOMITBIOTEPaMH JieJlaeT aBTOMOOMIIH OoJiee
pecypcodddekTuBHBIMU KW OE30MacHBIMH, TaK Kak,
HampuMep, HeMajo  BOJUTeNEH-1aTbHOOONIIINKOB
MOMAJaeT B JOPOKHO-TPAHCIIOPTHBIC MPOMCIICCTBUS
MO MPUYHMHE YCTAJIOCTH.

Ha ceromssamHuii JIeHb yXKe  CYHNICCTBYIOT
OCCIMIIOTHBIC aBTOMOOWIIHN. DTO IMUPOKO HW3BECTHBIC
Google cars, a Takke Malo 3HAKOMbIH Inspiration
Truck. OH mpencraBmsger w3 cebsS aBTOHOMHBIN

TPY30BHK, KOTOPOMY  OQHUIIMAIBHO  pa3pemeHo
MEpEBUTAThCA 110 JOpPOraM OOIIEero ITONB30BaHHS B
CIIA [2].

Ilenpto Hamreld pabOTBI  SBISICTCS  CO3JaHUC
MPOTOTHMA OCCIHUIOTHOTO aBTOMOOWJIS, KOTOPBIN
crocoOeH JIBUraThCs IO JIMHWM W BBITIOJNHATH

NpaBUIBHBIE AEHCTBUS Ha cBETO(OpE.

Jns  peanM3zanyy  JIaHHOTO TPOEKTa  CIIEAYET
BBITIOJIHATH CJIEAYIOIINE 3a/lau: TOJIyYUTh 0a30BBIC
HaBbIKM pabOTBl ¢  OWONMOTEKOH  aNropuTMOB
KOMITBIOTEPHOTO 3pEHUsI C OTKPBITBIM HMCXOIHBIM
komoM OpenCV w®  anmapaTHO-TIPOTPaAMMHBIMU
cpenctBamu Arduino [3, 4]; pa3paboTarths anroputm
IOBIKEHHS po0OTa IO JIMHHH; 3alpOorpaMMHpPOBaTh
MOCJIEI0OBATENILHOCTh JICHCTBHM, HEOOXOIUMYIO ISt
JIBIOKCHHUST MOJICIH [0 CHUTHAanaM cBeTodopa; codparthb
KOHCTPYKIIMIO U PEaTU30BaTh BCE AITOPUTMBL.

BBINONHAT, ~ MOCTABICHHBIC — 3aadyd  OyneT
YCTPOMCTBO, KOTOPOE COCTOMT M3  CIEAYIOIIUX
OCHOBHBIX  JJIEMEHTOB. KaMmepa, IepPCOHAIBHBIN

KOMITBIOTEp, CHIIOBOM KOHTpoJutep U maccu. Cienyer
CKa3aTb HECKOJbKO CJIOB MPO KaKIBI KOMIIOHEHT B
OT/ICJIBHOCTH.

[ToBecTBOBaHME HYKHO Ha4yaTh C OCHOBHOI'O
UCTOYHUKA HH(OpMalmMu mId Moieian. B maHHOM
ciydae uM siisieTcs: kamepa Microsoft LifeCam HD-
3000, xoTopast IpeacTaBiIeHa Ha pUCYHKE 1.

Pucynok 1 - Microsoft LifeCam HD-3000

JlanHble ¢ kamepsl nocTynatoT Ha HeTOyK Asus EEE
PC 1215P, xoTOpBIi SIBISETCS «MO3TOM» BCEH MOJEIH
(pucynox 2). U3 Bcero oObeMa TONY4EHHOU
nHpopManuy  BBIJENSETCS TOJNBKO Ta, KOTOpas
HeoOXxonnMa poOOTY IS JABWXKCHHSA IO JIMHUU U
MIPaBUIHLHOM peakiiuu Ha curHai ceerodopa. [Ipormece
(dopmMHupoBaHKS TOJE3HONH HH(POPMAIUH MPOUCXOAUT
T0 TIpaBHJIaM, KOTOpbIe Oy IyT OMKCAHbI O3XKeE.

Pucynok 2 - Asus EEE PC 1215P

Janee nHpopMauys Mo nociae0BaTeIbHOMY ITOPTY
MOCTyMaeT Ha HCIOJHUTENBHBIA KOHTPOJUIEP, B
kagecTtBe koToporo BeicTynaeT Wild Thumper. Mosxuo
CKa3aTh, YTO JTO KOMOHMHALUS MAaKETHOW IUIaThl
Arduino u gpaiiBepa motopa H-Bridge. [lammnbrii
KOMIIOHEHT MOJIEIIH MO>KHO YBHUAETh Ha PHCYHKE 3.

Wild Thumper npeanasHaden 1uis mpeoOpa3oBaHust
HOJIE3HOH MH(OpPManuK B CHIHAJl YNPaBIEHUS, TOTIa
KaKk OOBEKTaMM YIPABJICHUS SBISIOTCS IPUBOMBL,
yCTaHOBJICHHBIE Ha IIACCH.
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Pucynok 3 - Wild Thumper

OcHOBOMl  m1st  pobOTa  CIOy)KUT  ILIACCH,
ucrionp3yeMoe gt copeBHoBaHuii FreeScale Cup
(pucynok 4) [5]. OHO OcCHaIIEHO OJHHUM PYJIEBBIM
CepPBONIPHBOZOM  Ha  IepeqHell  mape  Kouec,
HWCTOYHUKOM TIHTaHUS W  JBYMS JBHTaTEISIMH
MIOCTOSIHHOT'O TOKA Ha 3aJJHeil Iape KoJiec.

Pucynok 4 - llaccu

OCHOBOH IPOrpaMMHOW YacTH NMPOEKTa SIBISETCS
OMOMMOTEKAa ANTOPUTMOB KOMITBIOTEPHOTO 3PEHHS C
OTKPBITEIM HcXOAHBIM KojgoM OpenCV Bepcun 2.4.9.
VYnpasnsiomas mporpaMma Hamrcana Ha sizpike C++.

JIBIKeHne 1O JIMHWM  OCYIIECTBISIETCS IO
CJIEYIOLIEMY AITOPUTMY:

e olyqaeMoe ¢ Kamepbl  n300pakeHHe
KOHBEPTUPYETCS B OTTEHKH CEPOT0 CPEeICTBAMHU
ouomorexu OpenCV,

® 3aTeM, M0 IOPOrOBOMY 3HAYEHHIO, IPOUCXOUT
COPTUPOBKA Ha YepHbIE W OEJble MUKCEIH IS
YETKOTO BBIICICHHS JINHUH;

e nanee U300paKeHUE JEMUTCS Ha JIBE PaBHBIE
yacTy (MpaByl0 M JIEBYI0), W BbIOMpaercs
TOPU30OHTAJIbHAS TI0JIOCA M3 IHKCeled, B
KOTOpOH BCeTr/aa HaXOJMTCS JIVHUS,
NIpeAHa3HauYCHHAs JJIS IBYDKCHNS;

® Tenepb, €CIH MPEAJIOKHUTh, ITO 110 KAKUM-TTHO0
pUYUHAM JIMHUS OTKJIOHMJIACh oT
LEHTPAIBHOTO  TOJOXEHHUS, TO  MEXAY
UCXOJHBIM M HOBBIM IIOJIOXKECHUSIMUA BO3HUKAET
paccTosiHMe B IIHKCENISIX, KOTOPOE MOXKHO
Ha3BaTh OIIMOKOW CJIEXKEHUs, IpU OITOM

YYUTHIBAETCS 3HAK OLIMOKH: €CIIM OHA CIpaBa,
TO 3HaK IIJIIOC, ECIIU CIIEBA — MUHYC;

MOCTIEIHUI 3Tal BBIYHMCICHUH Ha HETOyKe —
MIPOTIOPIIMOHANBHBIN TIEPEBOJ] PACCTOSIHUS B

MUKCEIsIX B Yrod TIOBOPOTa  PYJIEBOTO
CepBONpUBONA, MpU 3ToM  Ko3dduiueHt
MIPONIOPIIMOHATEHOCTH nojOupaercs
SKCIIEPUMEHTAIBHO JUIS KOHKPETHOT'O
CEepBOIIPHUBO/IA;

® B JaNbHEHIIEM Yrojl OIIMOKH CICKCHUS II0
MIOCIIeIOBATeIbHOMY TOPTY Iepelnaercs Ha
UCIIOJIBHUTENBHBI  KOHTPOJUIEp,  KOTOPBIH,
HEIMOCPEICTBEHHO, 3aCTaBIseT CEPBOIPUBOL
MTOBEPHYTHCS TaK, YTOOBI poOOT BEIPaBHSIICS Ha
JIMHHUIO.

Curnan cBerodopa ompenessieTcss HCXOAs W3
CIIeNYIONINX COOOpaKEHU:

® HA TIIEPCOHANBHBII KOMIBIOTEp C KaMepsbl
noctynaer TpexkaHaibHoe RGB-u3obpaxenue;

® OHO pa30MBaeTCs Ha TPU KaHaJa;

e najee, I0A0OpPOM  TOPOTOBHIX  3HAYECHUMH,
OIPEICIIACTCS KAXKABIA CUTHA CBETO(Opa;

e Terepb, KOTrJa TOPHUT KPacHBIA LBET, POOOT
OCTAaHABJIIMBACTCA, a B APYTHX CIydasx eneT
Jajblie.

B mepcnexTuBe mimaHHpyeTcs mepeiTH ¢ HeTOyka
Ha OJIHOIUIATHBIA  KOMIBIOTEP. OTO  IMO3BOJHT
YCTPOUCTBY CTaTh Oojiee MOOWJIBHBIM, TaK Kak HE
MPUAETCS HOCUT NEPCOHATIBHBIA KOMIIBIOTEP BO BpEeMsi
JIBUKCHUS po0OTa.

HecomHeHHO, TeMa OECHMIOTHBIX aBTOMOOMIICH
OUYEeHb aKTyaJlbHa W TEPCHEKTUBHA, MO3TOMY MBI U
Jansine OyaeM paboTaTh B 3TOM HaIpaBJICHHH.
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