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Abstract

The main purpose of the researches represented in the article is to develop a full-functional system for the radio-
controlled carriage handling. The system that is being developed has to provide possibilities to implement movement algo-
rithms, recognition algorithms, tuning algorithms. This can be applied for the both research and educational purposes.

AKTYAJIBHICTH

Hocnimkenns B ramy3i poGOTOTEXHIKM CTIPHAIOTH ABTOMATH3allii 6araThoX MPOIECiB MOBCAKIAEHHOrO
HKHUTTS. be3cyMHiBHO, ueif HanpAMOK JlicTae GYPXJTMBOTO PO3BHTKY Pa3oM i3 KOMIT I0TEpPU3ALLIEI0 Ta ABTOMATH3a-
Li€to yeix BupoGHudmX npouecis. LM 06yMOBIOETLCA KOPHCHICTL 3HAHB Y HABITH eJleMeHTapHUX aBTOMAaTH30-
BaHUX cneTemax. Crctema, L0 NPONOHYETHCA MOKE 3aCTOCOBYBATHCH SIK /ISl MOJIG/IOBAHHS Pe3y ThTaTiB A0CTi-
IUKEHb, TaK i 3 HaBYATBHOI METOI0 — (hOPMYBaHHS 3HaHb N0 YYHKILIOHYBAHHIO ABTOMATHYHHX CHCTEM, TOMIO. B
JIanwii qac crocTepiraeThess Gesniv J0CHiHHUBKAX TIPOCKTIB B 0GJIACTI IHTENEKTYANLHAX TPAHCMIOPTHAX 3aC0-
6iB. JIOC/HIAHNKA aHaMi3yloTh MOAJTMBOCTI 3aCTOCYBAHHS aBTOMATHYHO KEPOBAHMX TPAHCTIOPTHMX 3acO0iB y
OaraThOX IHIIMX 3aCTOCYBAHHAX B Taqy3sX CilbChKOTO TOCMIOAAPCTBA, 3HEIIKOMKEHHS MiH, aBapiiiHo-
PATYBANBHAX POGIT 1 T. A. Lle 103800 & 3MEHIINTH PiBEHE PH3AKY Moeil Ta MiABAIINTH eeKTHBHICTH BH-
KOPHCTAaHHSA TPAHCTIOPTHHX 3ac00iB. T1poTe B OibIIOCTI ramyseil NPOMMUCIIOBOCTI HalBHIMI iHTEpeC MpecTaB-
JIA€ AaBRTOMATH3ALLis TPAHCIIOPTHHX 3ac0obiB.

AHaJi3 cy4acHOro cTaHy npobdaemMu

B nawiii poboTi BHKOPHCTOBYIOTBCS KiIbKA TEXHOJIOTIH Ta PO3B’A3VIOTHCA [AeKiIbKa 34734 MOR’S3aHNX 3
AIropuTMaMM KepyBaHHs, HaBirauii, po3nisHasaHHdA, MOJE/IOBAHHA TOWO. 3po6HUMO KOPOTKHIl OrmIsA TOCIi-
IpKeHb Ta 3100y TKiB y ranysi apToMaTH3auii HaBirauii,

B xinui 1990-x pp. Bukonysaucs npoektn ARGO i Surface Antarctic Robot (RAS) [1]. B pamkax mpoe-
kty ARGO 6ys pospobriennii ofuH 3 mepmmX NMPOTOTHMIB, N0 AEMOHCTPYE MOMIIMBOCTI ABTOMATHYHOIO
YNPaBITiHHA TPAHCTIOPTHHM 3ac000M Ha Hoporax. By po3podiieni, npoTecToBaHi i HAALITOBAHI eKiibka pi-
IIeHb 14 aBTOHOMHOIO NepeMillleHHs 3 BHOOpPOM MapLipyTy pyXy i BUsBIeHHAM nepemkos. Y npoekti RAS
JOCTIIKYBATHCA MOKIMBOCTI ABTOMATHIHOTO YNPAB/IIHHS TPAHCTIOPTHAMH 3aco0aMH B eKCTpPeMaJIbHAX yMO-
BaX. OcTaHHIMM pOKaM# OZIHi€I0 3 o6nacTelt OCIKEHHS € 3aXHCT BPA3/IHBAX YIaCHUKIB TOPOKHBOTO PyXy. ¥V
CIiBNpaLi 3 A0C/TiAHMIBKAM LeHTpoM Donbkeparen komnanis VisLab po3po6ina mpoToTHn — cucteMy posii-
3HABaHHA THIIOXOIIR ANA JOATKIB 3aro6iraHHs aBapisM Ta JIOTIOMO3i BOIIAM.

TIpoBonATECA NOCHIKEHHS MOKIMBOCTI 3aCTOCYBaHHA GIM3BKIX 10 iH(PAYEPBOHOTO CHIEKTPY MPOKEK-
TOPIB i Kamep Ans Nokanisauii nepeurkon. V aBTOMOGLIBHIN iHAYCTPIl TaKOK BHABIAETHCA iHTEpEC 10 I0NATKIB
JIONIOMOTH BOJIiAM Ha OCHOBI KOJTbOPOBOTO MALIMHHOTO 30DY.

Y sificbkoBiii o6nacti uentpom TARDEC (Tank Automotive Research, Development and Engineering
Center) 30poitanx cun CIIIA po3pobnsieTses cHeTeMa, OCHalleHa YOTHpPMA BijJleOKaMepaMy, NpH3HaveHa s
MiABHLIEHHs PiBHA Gesnekn poboto-texHiunmx cucrem. [lns kommanii Oshkosh Truck Corp. pospobmserses
[1071aTOK HIYHOTO GaueHHs [UIs 3aCTOCYBaHHs y BilChbKOBHX WinAX. Ock yiKe Kilbka POKiB OCTaHHi 3106YTKH Y
rajy3i HaBirailii Ta aBTOMaTHYHOrO PO3Ni3HABaHHA MOKHA noGaunT y «Benmkux ronkax poGotis» (DARPA
Grand Challenge), siki mopiuno BinGyBalOTECA Ta ABIMIOTH COGOI0 TIEPErOHH TPAHCTIOPTHHX 3ac0GiB KEPOBaHMX
komr'otepamn. [lis peanisauii cydacHHX CHCTeM HaBiraiii BAKOPHCTOBYIOTBCA MAUIMHHHIA 3ip, JlasepHi ckaHe-
pu, GPS, inepuiiini natunky i 6a3m JaHKX, 110 3a0€3MeYYIOTh PO3YMiHHS CepeOBHIIA.

Meta gociiKeHb Ta MOCTAHOBKA 3a1ayi
Metoro naHoi poboTi € pospobka noBRO(YHKUIOHATEHOT CHCTEMH 1S KepYBaHHA PagioKepOBAHAM Bi3-
xom. Crcrema Mae 3abe3niedyBaTH MOAKIHBICTS NIAKTIOYSHHS CAMOCTIIHO peani3oBaHNUX alropHTMIB KepyBaHHS
Bi3KOM, &/IrOPHTMIB pO3ni3HaBaHHs, kaniopyeanhs, Touto. OTke, cHOPMYMOEMO Taki 3a1a4i TOCTIDKEHHS:
®  pealizyBaTH THYYKy CHCTEMY KepyBaHHs PalliokepOBaHHM Bi3KOM;
®  3ale3neunTH YiTKY i 3pO3yMilly apXiTeKTypy MpOTpaMHOTO MPOAYKTY LT MOMITHBOCT BUKOPH-
CTaHHA CHCTEMH 3 HABYAIIEHOK) METOH);
*  peajli3yBaTh MOZYJIbHY CTPYKTYPY 3 MOMJIHBICTIO MiIKIIOYEHHS CAMOCTIHHO po3poGieHnx Mo-
OyTiB.
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Jlng po3s’s3aHHs 3a/1a4i HacaMIiepe]] BUAITHMO OCHOBHI (hYHKIIIOHANBHI MOMIYITi T HABEZIEMO 3arabHHiH
aaTOpUTM poGOTH NMPOTPaMHOTO MPOAYKTY. BXimHuMy nanuMu uis cucteMu € 306paxenis, ske CpHiiMaeTses
3a nomomorolo Web-kamepn. ITepeTBoperHs 3HATHX KaapiB Y BHYTPIIIHI 06’ €KTH NpOTpaMH BHKOHYETHCA 3a-
Bsikn MoxkBoctamM JMF 2.0 (Java Media Framework) [2. 3]. [lani BinSyBaeTbcs nepeTeopenns 300pakenns y
BHYTpIlIHIO Many cBiTy. JUisi bOro MOXYTh 3aCTOCOBYBATHCh Pi3Hi aTOPHTMH PO3Mi3HABAHHS, TOMY Leii Mo-
myns ToBMHeH GyTH 9iTKO CTAHAAPTH3OBAHMIA Ta peanisoBanmii Tak, 106 iforo MoykHa GyI10 3aMiHIOBaTH CaMOC-
TilfHO PO3POGIEHUMH IHIIMMH MOY/ISMH, i TIPH 11EOMY Ha BTpauanach 3arajibHa yHKIiOHANLHICTE CHCTEMH.

HacTynHAM KpOKOM € peallizaiiis 3B0pOTHOT BIAMOBITHOCTI MI’ BHYTPILIHBOIO MAMoIO CBITY, PealbHUMH
00’eKTaMi Ta peaJbHUM MPOCTOPOM B AKOMY PyXaTHMETbCA pamiokepoBaHmii Bi3ok. HeoOxinHo peanisysatn
MOIYJTh /175 HANALITYBAaHHA IIBHIKOCTI pyXy pamiokepoBaHoro Bi3ka. Llelt Momysb BHKOPHCTOBYBATHMETHCH
mopasy, K BUKOHYBATHMETBCS 3a/a¥a Y HOBHX yMOBaX. Pyx Bi3ska BinOyBaeThcsl MUIAXOM Mojavyi CHrHaTy Ha
LPT nopt komm’totepa. TpuBamicTs CHIHATY BH3HAYa€ TPUBATICTH PyXY, ale B 3a/eKHOCTI Bijl BIICOTKY 3apsiy
HAKOMHMYEHOTO B AKyMYJIATOPHUX Oatapesx palioKepOBAHOTO Bi3Ka, Bill CTYNIEHS TepTA LIMH Bi3Ka 3 [IOBEPXHEIO,
BiZl penbeHOCTI NOBEPXHI, BIACTAHb NPOIeHa 3a O/IHH i TOM e yac, Tak caMo AK i pajiyc NoBOPOTY MOKYTS, i
Gy/yTh BinpisHaTHCH, TOMY Lei MOAYb TaKokK MOBHHEH OyTH CTAHAAPTH30BAHHMI 3 MOKIIHBICTIO 3aMiHH.

[Ticna TOTo SK eTan HaJaIITyBaHHA 3aBeplleHo, HeoOXiJHO peani3yBaTH ONTHMAIBHMI aNrOPHTM PYXy
no Kapti city. TyT MOXkyTh OyTH 3aCTOCOBaHI PI3HOMAHITHI a/ITOPHTMH TOLIYKY ONTHMAJILHOTO LUBIXY, B 3a-
NIeAKHOCTI BiJl KOHKPETHOI nocTasieHol 3anayi. TakuM YMHOM LieH MOIY/b Takok Mae OyTu peanizoBaHuii 3 Mo-
JTHBICTIO 3aMiHM Ta 3 BIZICYTHICTIO MPAMOTO BIUTHBY Ha (yHKUIOHANBHICTE iHIIMX MOIYiB.

Ha pucyhky | HaBeneHo CXeMy MaKeTiB Ta iHTep(elciB AKi MPONOHYIOTLCA IS peatizauii noCcTaBneHot
sazaui. [Tpu cTBOpeHHI MOJEi POrpaMHOro 3acoly 6yno JOTPHMAHO TAKMX OCHOBHUX ACTIEKTIB:

e posmexysanHs iHTepdelicHol, GyHKIIOHATEHOT Ta IOTIYHOT HacTHH,
BiZIOKpeMJIEHHS MOLIYJIIB, 110 MAIOTh Pi3Hi hyHKIIOHABHI NPH3HAYEHHS;
BIIOKpPEMIIEHHS JaHNUX Bill METO/IiB 0OpOGKH;
3anpoBa/KEHHS YiTKOT CHCTEMH Hac/lilyBaHHs KJIaciB;

e oprauizauis piBHIB JOCTYTY 0 METOIB KJaciB (MpuBaTHi, 3aXulleHi Y1 3araibHi).

Ha naniit cxemi MoxkHa GaunTh sK BinOyBa€ThCs repeaaya OCHOBHMX AaHUX Ta BiIIOKPEMIIOETCA (yHK-
HioHaTbHiCTh, MOKIHBICTh BIPOBAIDKEHHA OKPeMOi peanisallii KOKHOTO MOJIyJis PEali3oBaHo 3 BHKOPUCTAHHAM
texnonorii Pattern Provider [5] na nnardopmi Java.

Ortxe, intepdeiic IRecoznizer BuMarae camocTiiiHoi peanisaii MeToiB recognize(), sKuii BiAoBinae 3a
TepeTBOPEHHs BiI3HATOrO 3HIMKY Y BHYTPIlIHIO KapTy cBiTy, Ta Merony getCarPosition(), mo Mae nosepraTi
KOOpJHHATH PaiokepoBaHOTO Bi3Ka Y NOTOYHMHA MOMEHT vacy.

Intepdeiic IWayFinder Bumarae peanizauii metomy find(), sxnii Bimurykye onTuManbHuii msx y BHyT-
piluniit KapTi cBiTY Ta (POpMYE HOTO y BHI/IAL NOCIIOBHOCTI KOOPANHAT TouoK. Bei ToukM i3 3HaliieHnMH Ko-
OpAMHATAMH Hazaimi 00poOIATHMYTHCA HACTYITHHMH MOIYJIAMH Ta CTAHOBIIATH LIIAX.

Intepdeiic ISpeedTunning Bumarae peanizauii metona tuneCar(). Lleit MeTon HanamrToBye BHYTPilUHI
napaMeTpH CHCTeMH Taki Sk IIBHIKICTS, peasbHa BAIKICTH, PaiycH NOBOPOTIB Towo. B mpoteci MonemoBan-
HSl 11eif MEeTOJI BHKOPHCTOBYBATHMEThCS AEKiIbKa PasiB Mepell HACTYIIHUM KPOKOM, [UIA HaiOLIbII a1eKBaTHOro
HaJIAIITYBaHHA CHCTEMU.

I, HapewTi, ocTaHHIM KPOKOM € peanisalis metoxy drive() intepdeiicy IRacer. Lle# MeTos, BHKOpH-
CTOBYIOWH MONepeHb0 HANALITOBAHI NapaMeTpy, BU3HAuae TPHBAICTh CHIHANIB ki HeoOXiaHO moaaTH
s 3abe3nedeHHa pyXy paJiokepoBaHOTo Bi3ka y MOTPiIGHOMY HAaNPAMKY.

3ayBakMMo, IO peanizoBana cucTeMa He nojae curdanu Ha LPT nopr Gesnocepeanso. Carnany
nojarThes creniamsium C++ knacom, skuii npaioe i3 apaiiBepoM BkazaHoro nopty. Heob6XinnicTh BUKO-
pHCTaRHs JIpaifBepa 0OYMOBIIEHa THM, 1O MPOrpaMHIil MPOAYKT OPiEATOBAHO A pobOTH Ha miaTdopmi
onepaniiinnx cucrema Windows XP Ta suite. OcoG/IMBICTIO TAKHX CHCTEM € Te, 10 KOPHCTYBalbki J0/aT-
KH BHKOHYIOThCA 3 piBHeM mocTyny «3». Jlns nogaui cursanis va LPT mopt Ta 3unTyBaHHS CHTHAMB 3
HBOTO HeoOXigHMit piBeHb AocTyTy «0». JlocarTH HBOTO MOXKHA IBOMA LLIAXaMH:

 BHKOPHCTOBYIOYH HeIOKyMeHTOBaHi MoxBocTi OC 3MiHIOBAaTH PiBHI IOCTYITY 3arylleHHX Impo-

1eciB;

* BHKOPHCTOBYIOYH CTaHAapTHi abo camocTiitHo po3pobnieni apaiisepu mia Bianosiaxy Bepcito OC

KepyBaTH CHrHANAMM Ha MOTPiOHMX nopTax.

BpaxoByioun HeOe3neKy i He3py4HiCTh BHKOPHCTAHHA NEPIIOro NiaXoay peaniizosaHo Oyino Apyrail.
Bignosiguuii C++ knac 6yno 3i6pano y DLL, Ta 3 Bukopuctanns JNDI [4] 3B’#3aH0 i3 cHCTEMOIO, 110 po3-
poOnseTheA.
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Puc.1.Cxema naketis Ta inTepQeiicie cHCTeMH KepyBaHHS paaioKepOBAHUM Bi3KOM

BucHoBkn

I1pu BukonaHHi 1anol poGoTr Gyno po3pobieHo i peati3oBaHO MOIE/Ts IPOrPaMHOTO MPOIYKTY IUIS Ke-
PYBaHHS palioKepOBAHNM Bi3KOM. ApXiTeKTypa 3al0BONIbHAE OCHOBHMM BHMOTaM NOCTABNCHWM Y 3aBIaHHi —
THYHKOCTi T2 MOXITHBOCTi PO3IIHPEHHS, Bpaxonyloqu piBEHb PO3BHTKY Cy4acHHX HaBiraliifiHuX cHCTEM, BHKO-
PUCTAHHSA HIMM JIa3ePHIX TEXHOJIOTIi Ta iHlIe, MOKHA BUSHAUNTH OCHOBHHII HENO/IIK PO3POBIEHOr0 NPONYKTY
— CKJIAIHICTh BH3HAYEHHS peanbHol BillcTani 10 06’ ekra. BiracHe, BHKOPHCTOBYIOUM TilbKH OHY KAMEpy HEMO-
JKJIMBO BH3HAYMTH PealbHy BilcTaHb 110 00’ ekTa. IlloHaliMeHiue noTpibHO aBi kKamepw, Ta msxoM iMitauii 6i-
HOKYJIIPHOTO MAIIHHHOTO 30pY, WO Nependayae CKIaqHi MaTeMaTHIHI 06paxyHKH, MOKHA BH3HAYMTH BiICTAHB
110 06°exTa. Asie MeTOI0 PoBOTH € 3a0e3MedHTH MOKITHBICTS MOJIIIIOBAHHS Pe3y/bTaTiB A0CTiKeHb, 3a3BM4ail y
nabopatopHux ymosax. Tomy 3arnponoHoBaHa nmporpaMa INOBHICTIO BiIMOBiTae TOCTABJIEHIH MeTi Ta 103BOJIAE
peanizyBaTi 0GUMCTIOBANIBHI Ta PO3Mi3HABATBHI AITOPUTMH GYIb-AKOT CKTAIHOCTI T CTETeH]i TOYHOCT.

3a3HaYnMo, 110 3aNpPONOHOBAHA CHCTEMA €KCIIEPHMEHTAIBHO 3aCTOCOBYETHCS 3 HABYANILHOI METOIO LS
BHBYCHHA, JOCITUKEHHS | peastizallii CTyACHTaMM Pi3HIX alropHTMIB Po3Mi3HaBaHHsA 06pasiB Ta pailioHaNILHOTO
MOIOIAHHS MEPeIKo TOMIO.
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