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PA3PABOTKA CMCTEMbI YIIPABJIEHUA
MOBWIbHBIM POBOTOM

Onucana modeas Bvicoxoypobreboii cucmemst ynpabaenus mobuavHoeo poboma, cmpyxkmypa Komopoi
npedcmabasem coboil HeiponododHYI0 pacmyusyio cemv. V3a0eHbl 0CHOBHbIE NOHAMUA MEOPULL HEPOno00OHbIX
pacmywux cemei, a marxe paccMompersl 0CHOBHbIe KOMIOHEHNIbL CUCHEMbL YNpadaeH s MOOUAbHBIM PODOIIOM.

A model of a high-level control system of mobile robot is described. The structure of the system is a neuron
growing net. Basic concepts of neuron growing nets theory are given. Main components of the system are
described.

Kitrouesble c1oBa: po0OT, crcTeMa yIIpaBJieHs], HEMIPOIIOIO0Has pacTyIIias CeTb.
Key words: robot, control system, neuron growing nets.

BBenmenme

Ha Gaze PI'Y mm Kanra paspaOaTeiBaeTcs pobor st gomamHero mpuMeHeHms: [1—3]. Ha
CEerONHSIIIHVN AeHb JOCTUIHYThI CJIEAYIOIIVIE YCIIeXL:

1. Ha 0ase xommutekca I1O «Microsoft Robotics Studio» cosmana mopenns pobora, cocrosimast 3
cobcTBeHHO pm3IraecKor Mofen podota (puc. 1) 11 MomeTMpyeMoro o60pyIoBaHIS.

2. [IporecTMpoBaHa HW3KOypoBHeBas cucreMa yupasiaeHmss (CY), Koropas  HO3BOJISeT
HeITOCPeICTBEHHO YIIPaBJIATh y3/IaMy poboTa.

3. VImeroTcst HapabOTKM TIO CHCTeMaM TeXHWYeCKOTO 3peHWs, paclo3HaBaHWs Trojioca, HaBWUTaIUV
(pnc. 2).

[ajibHerilIee pa3sBUTHEe paccMaTpPUBaeMOV MOIEIV COCTOUT IIpeXie BCero B COBEPIIEHCTBOBAHMN
BBICOKOYPOBHEBBEIX JITOPUTMOB VIIpaBjleHMs poOOTOM, a WMEHHO B CO3IAHWUV BBICOKOYPOBHEBOVI
CHCTeMBI YIIpaBJIeHWs, KOTopasl JOJDKHa obecrieumBaTh COIJIacOBaHVE PabOTBI yXKe OTIKEHHBIX all-
TOPUTMOB, IIpOrpaMMVpOBaHIe O0ojiee CJIOKHBIX IIOBEI€HYEeCKMX AaKTOB, a TakKkKe HAaKOIUIeHWe WU
00paboTKy IproOpeTeHHBIX 3HAHWMIL 00 OKPYXKAIOIIeM IIpeMeTHOM MVIpe.

Puc. 1. Mopens paspabaTsiBaeMoro pobota

Becmmuxk Poccuiickoeo eocyoapcmBentoeo ynubepcumema um. Y. Kanma. 2010. Bun. 10. C. 90 — 94.
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Puc. 2. Obmas cxema CY paspabarsiBaemoro poboTa
1. ITorAaTHE HeVIpONOOOOHOM pacTyIeV ceTu

OcHoBHBIE (DYHKIONM, KOTOpBle HO/DKHA BBIIOIHATH paspabareiBaemas CY, — 3T0 oOyueHmue,
v3BJledeHMe 3HAHWV, IIproOpeTeHMe HABBIKOB ¥ BbIpabOTKa CTpaTerMy IIOBETEHVS B KaXIou
KOHKPETHOV CWUTyallMVI WMCXOHsS W3 HaKoIUIeHHoro omelta. C TOUKM 3peHVS (PU3MOIOIMM BBICIIEN
HEpPBHOVI [IeATeIBHOCTMI «MO3I» POo0OTa IOJDKEH YMeThb BbIpabaThIBaTh VCIIOBHBIE pedIIeKChl U
T0JTb30BaThC MMM [4].

Hawmboree ynoOGHBIM 71 MOITHBIM, IT0 MHEHMIO aBTOpa, VHCTPYMEHTOM ITO BBIPaOOTKe ¥ HAKOIUIEHWIIO
YCIIOBHBIX pedpiIeKCOB SBJIseTCS CTPYKTypa, paspaboTraHHas B. A. SmerKko: HeVpoIIogoOHbIe pacTyIIe ceTn
#-PC) [5—7]. H-PC npencrapisier coOovt CBA3HBIVI OPVIEHTVIPOBAHHBI rpad HEVMPOITOIOOHBIX 2JIEMEHTOB.
ITpyHIVIIEL ¥ IpaBWIa YCTAaHOBJIEHVIS CBsi3ell, a TakkKe JIOrVKa (PYHKIVOHVIPOBAaHVIS CETVI OIpeesIsIoTC ee
siorvdeckont crpykryport. H-PC sBrismroTes ayHaMydecKor CTPYKTYPovi, KOTopast M3MeHSeTCs B 3aBUCYMOCTH
OT 3Ha4YeHWs M BpeMeHM IIOCTYIUIeHMs MHQOpMaIyy Ha PeLelTOPE], a TakkKe IIPedbIIyIIero COCTOSHVIA
cet. B Hent mEoOpMars 06 oOBekTax ITpeficTaBiIsieTcss aHCaMOJISIMM BO30Y KI€HHBIX BEPIIVH W CBA3SIMU
MeXTy HVIMIA.

3arnoMMHaHMe ONVICAaHWIT OOBEKTOB M CUTYaLUI COIIPOBOXKIAETCS BBOZOM B CETh HOBBIX BEPIIMH U
Oyr HOpu Hepexofe KaKOW-IMOO IPyHIBl pelenToOpoB ¥ HEVPONIOJOOHBIX 3JIEMEHTOB B COCTOSIHVE
B030yXneHms. [TlepemeHHBI K03 PUIVEHT CBI3HOCTH II03BOJISIET YIIPABIISTh YVICIIOM YT, IIPVIXOMSIIINIX
Ha BHOBb 0Opa3syeMble HeMpOIIOI0OHbIe 3JIeMEeHTEL, ¥ YVICJIIOM HeVPOIIOIOOHBIX 3/IEMEHTOB B CETIL.

2. Mogenp crcTeMBlI yIIpaBIeHNUs

Cucrema ympasiieHnsi paspabaTpIBaeMOVI BUPTYaJIbHOV MOIIEJIM JIOMAaIlIHEro poboTa OCHOBaHa Ha
MHOT'OMEPHOV pelenTopHO-3(pdeKToOpHON HeriporomobHou pacrymmen cetut [7] (puc. 3). PenenrropHere
TaHHBIE ITPeJOCTABIISIOT CIefyTolyie MH(OPMAIVIOHHBIe ITPOCTPAHCTBA:

® TaKTIJIbHBIE JaTYMKM Ha KOpIyce poborTa;

e H@PaKpacHbIe TaTINK;

® TaKTVUIbHBIE TATYMKU PYK-MaHUIIYJISITOPOB;

e cricTeMa KOMITBPIOTEPHOTO CITyXa;

e CUICTEMa TEXHIYECKOTO 3peHIs;



® BHyTpeHHee COCTOSHIEe CUCTeMBI (CKOPOCTM BpallleHws ABUraresierl, VIJIBI IIOBOpPOTa Kojlec M
HaKJIOHa KOpILyca, ypoBeHb 3apsia OaTapen, JaHHBIE O HEMCIIPABHOCTV TOT'O VIV IHOTO 00OpYyHoBaHMS
UT. I.).

DddekTopHasa 30HA COCTOUT W3 CTIEAYIOIIVIX CJIOEB:

e YIIPaBJIAIONIVIEe CUTHAIBI MAHUITYJISITOPaM;

e CUTHAJIBI IBUTATEIISIM Y CEpBOIIPVBOAAM;

e CUTHAJIEI BeO-KaMepaM;

® CUTHAJIBI CHICTEME CMHTe3a Pedn.

B kauecTBe 0Oe3ycIOBHBIX pedileKCOB (BpOXKHAEHHBIE 3HAHMS VI YMEHMs, aBTOMaTW4IecKye peaKLIviv)
VICTIONIb30BaHBl OTJIKEHHbIe MeXaHM3Mbl 0OJIoKa MABVDKeHWMS W HaBuraumm (OCTaHOBKa IIeper
IIpersTcTBreM, 00be3 mpenaTcTBui [1]) 1 crocoOHOCTM CMCTEMBI TEXHUYECKOTO 3peHVIsI BBIIEISITh 3le-
MeHTapHBIe TeoMeTpudecKyie (purypsl [8]

)
ry

\

1

|

= ; =X=l= g0
DQQIDE'FJ,_[ % oL O’o
O "I( o:‘-:< ‘-'-Qq.-; ’ -Q—
¢ N e o
o‘\f Ananuzamoput
< § =
. 1 o
T g ’-'
e e ' Q'
1 @

2 N [ [ ) Dl:ll:ll:ll:_!l’eqenmopu
B D'j SislsEEE ] I\

Puc. 3. Cxema MHOroMepHOI pelieniTopHO-3ddexTopHO H-PC

3ak/IroueHve

B macrosmmii MoMeHT B mporpaMMHOu cpeme Microsoft Robotics Studio cosmana BupTyaspHas
Mozmerls pobora. HamaxxeHa paboTa HEKOTOPBIX HM3KOYPOBHEBBIX OJIOKOB yIIpaBiieHUS. ABTOPOM U
TPYIIION pa3paboTUMKOB BemeTcsi paboTa ITO CO3IAHVIO BBICOKOYPOBHEBOVI CMCTEMBI YIIpaBjIeHMs Ha
OCHOBEe MHOTOMEPHOVI pelenTOpHO-3(pPeKTOPHOTI HeTIpOoIIomoOHO M pacTyient cetn. IlepsoouepenHsim
pe3ysibTaToM pabOTHI JAHHOV CUCTEMBI JO/DKEH CTaTh MeXaHW3M YCTaHOBJIEHVS acCOIVIaTMBHBIX CBSI3eN
MeXIy IIOTOKaMM WHGOpMalyy W3 PasHBIX pelenNTOpHBIX 30H, HAIIpUMep CBSI3b 3PUTEIBHOIO
300 paskeH: IIapa C ero 3ByKOBBIM 0003HaYeHVIEM.
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