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3anponoHOBaHO 3aCTOCYBATH MeTOJ NapaMeTpM4HOI axanTaunii B cucreMi iHdopma-
HiifHOT MIATPUMKH MOXKEKHOT0-PATYBAJBLHOr0 aBTOMOOiNA. Po3riisigaeTbcsi CTPyKTypHa cxeMa
cucreMu iHdopmaniiinoi miaTpumMkH, aaroput ii pyHkuionyBanus. Ilokazano aAouminbHicTH
NPaKTHYHOI peanizauii iHdopmaniiiHoi MATPUMKHU Yepe3 BUKOPHCTAHHSI NMPOTrPAMOBAHMX
CHCTEM Ha KPHCTAJI.

The method of self-reactance adaptation in the system of infor mative support of fire and
rescue engine is offered. The flow diagram of the infor mative support system and algorithm of
its functioning is examined. Expedience of practical realization of infor mative support through
the using of the programmable system-on-chip isrevealed.

Beryn
CrorogHi B YkpaiHi HeIOCTaTHHO KOMII IOTepHO-iH(QopMaliiHuX 3aco0iB, sKi O MiABHIYBAIH
e EKTUBHICTh POOOTH MOXKEKHO-PATYBAJBLHUX aBTOMOOLTIB IiJa Yac JIKBiAamii HaA3BUYAMHUX CHUTYaIlll
(HC). CydacHi KOMIT FOTEpHI TEXHOJIOTI CIPUSIOTh CTBOPCHHIO €EKTUBHHUX CHCTeM JUlsl iH(OpMaiiiiHOT
MIATPUMKH MTOKSKHO-PATYBaIbHUX aBTOMOO1IIB mipu Jikeifanii HC. Tomy mociimkeHHS 111010 CTBOPSHHS
Ta BIPOBA/DKCHHSI TAKUX CHCTEM B YKpaiHi € aKTyaJlbHUMH.

Oraspn JirepaTypHHX JKepeJ

[Ipobnema migBHIEHHST e()EKTHBHOCTI MOXKEKHO-PATYBAIBHUX CIYy)KO Ha OCHOBI BIIPOBAKCHHS
KOMII' FOTepHO-iH(pOpMAIlIHHIX 3ac00iB PO3IJsiIa€ThCs Bxke TpuBanuii wac [1-3], okpemi TexHiuHi Ta
porpamMHi 3aco0u BrpoBapkeHo. OHaK po3B’ ss3aHHS i€l TpoOaeMu Janeke Bin 3apepiueHHs. Hosi B3ipiri
Ta KOMIUIEKTH TEXHIYHHX KOMII IOTEPHUX NPUCTPOIB CIPHSIOTH PO3B’S3aHHIO OKpEeMHUX 3aaad Iiiel
npobnemaTrku. OHIEIO 13 KOMI' FOTEPHUX HOBHHOK € ITPOrpaMoBaHi cuctemMu Ha kpucrtaii (Programmable
System-on-Chip — PsoC) [4]. 3 mosiBoro mporpamoBanux cucreM Ha kpuctaimi (PSoC) pospobnukn
OTPUMAJIY BETMKUH IHCTPYMEHT JUTS MPOSKTYBAHHS CUCTEM PI3HOI CKIaJHOCTI. Y KpHCTalaX po3TalloBaHa
BEJIMKA KITBKICTh aHAJIONOBUX 1 IU(PPOBUX OJIOKIB, SIKi 3a0€3M1eUyI0Th (PYHKIIIOHATBHI MOKIMBOCTI 1 1al0Th
3Mory OynyBaTu pi3Hi migcucremu. Hampuxman, kontponepu ¢ipmu CyYpress migTpuMyroTh BigoMi
inmycrpianbHi inTepdeiicu tuny |1C, SPI, DM X512, mo noneruyoTts podoty 3 pisHUMH NepudepiiHuMu
npucTposMu. AHanoroBa yactuaa PSOC moOynoBaHa Ha aHANOrOBUX OJOKaxX TPHOX BUJIB. aHAJIOTOBHH
ONOK 3 omepalidfHUM MiJICHIIIOBaYeM 1 MPOrpaMoOBaHOI MAaTPHUICID PE3UCTOPIB Yy JIAHIIOTH 3BOPOTHOTO
3B'SI3KYy 1 JiBa THUIIM aQHAJOrOBUX OJIOKIB Ha OCHOBI OIEPAIifHOrO MiJACHIIOBaYa 1 KOHACHCATOPIB, IO
nepeMHKaroThCs. Bech mporiec KOHQIrypaiii BAKOHYEThCS HA BUCOKOMY PiBHI 32 JIOIIOMOT'0I0 TpadhidHOoro
inTepdeticy i 6ibaioTexkn MoayIiB iHTErpoBanoro cepemonuia PSOC Designer [4].

Astomo6ineHi Global Positioning System (GPS) nasiratopu — 11e Bke Jajeko He HOBUHA, Y BCbOMY
CBITI cHCTeMa YCHIIIHO (YHKIIOHYE naBHO. ABToMOOUIbHI GPS HapiraTopu ()yHKIIIOHYIOTH 3a PaxyHOK
OesrepepBHOro 1 0€3KOMTOBHOTO (PYHKIIOHYBaHHSI 24 CyNMyTHUKIB CHUCTEMH TJIOOATBHOTO IO3UIIOHY-
BanHa GPS. 3a curHajiom, IO MEpPeNaeThCsl Ha BIAKPUTIH dacToTi, aBTOMOOLTBHI GPS HaBiraTopu
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BHU3HAYAIOTh KOOPJMHATH TOYKH 3 TOUHICTIO 10 3-5 MeTpiB. B ocHOBY mpuHIHITY poOOTH aBTOMOOITEHIX
GPS HaBiraTopiB MOK/IaICHO MPUHIIMIT PO3PAXYHKY MICIIE3HAXO/DKCHHS 3aJJaHOr0 00’ €KTa Yepe3 3aTPUMKY
MPOXOJPKEHHSI CHTHAITY BiJl CyITyTHHKA JI0 aBTOMOOTEHOTO HaBiraropa GPS. TlepeBaxHo Al po3paxyHKY
MOTPIOHO MPUHHSATH CHUTHAN SK MiHIMYM Bif Tphox GPS cymyrtHmkiB. ABTomMoOuTEHI GPS HaBiraTtopu
JIaf0Th 3MOTY ONTHMAaJbHO IUIAHYBaTH MaplIPyTH MOi3A0K. BOHH 3ammCylOTh TPAa€EKTOPilO PyXy, MO SIKiH
MOXHa TIOBepHYyTHCS Hazal. Kpim toro, aBromoOinbHi GPS HapiraTopu mnepenarTh Il MapiipyT Ha
SIIEKTPOHHI 3aco0m peectpaitii iHpopmaii. Illupoke BrnpoBamkeHHs aBToMOOLTBHMX GPS HaBiratopis
3a0e3neuye MocriiHe 3MeHIIeHHs X BaprocTi. [Iporec ocHaleHHS BITYM3HSAHUX MOXKEKHO-PATYBATBHUX
aBToM00LTiB GPS HaBiraropaMu 3HaXOAUTHCS Ha IMOYATKOBIM cTail.

IMocranoBka 3agaui
3a0e3meun Ty MOKEKHO-PATYBAIBHAN aBTOMOOLTb CHCTEMOIO, sika O Mokpammia ioro iHgopma-
1ifiHe 3a0e3meveHHs Ta miaBuIIa ehekTuBHicTs podotr npu JikBiganii HC. Cucrema Mae MaTH 3pydHe
KepyBaHHs, ¢(DEeKTUBHI 3aco0M Bi3yallizaiii Ta BigoOpa)keHHs iH(opMallii, BeIUKI 00CATH mam’ [Ti IS
30epiranHs iHpopMarrii.

Pe3yabTaTtu 1ocaigkennb

Cucrema iHPOPMAIIITHOT TIATPUMKH MOXKEKHO-PATYBATBHOTO aBTOMOOLIS IMOKJIMKaHA MOKPAIUTH
Horo iHQopMaliiine 3a0e3medeHHs1, HalaTh MOXKITUBOCTI Bi3yaizaiii iHpopMallii, orepaTHBHE YIPaBIiHHS
pyxoM aBTOMOOLIS 10 00’ €KTa, Ha skomy cranacs HC, 30epeskeHHsl BiqmoBiAHOT iH(popMaIlii, TpUHHATTSI
iHhopMaIlil Ta HACTAHOB 3 KOMAaHJIHOTO MYyHKTY CTOCOBHO ocoOnuBocteit nikBinanii HC, nerke BBemaeHHs
JaHUX 3a JOMOMOrOI0 3pYdYHOI Ta HaJIMHOI CMCTeMH BBeleHHsA. Ha OCHOBI aHasi3zy OCHOBHUX ()YHKIIIO-
HAJBHUX 3aJ]a4, PO3B's3aHHS SKUX IOKIAJAEThCS HA CHCTeMy iH(OpMAIiifHOI MiATPUMKH ITOXEKHO-
PATYBILHOTO aBTOMOOIIIS, TPOIIOHYETHCS 3aCTOCYBATH METOJI TapaMETPUYIHOI ajanTaiii y mpoieci omnpa-
IIOBaHHS 3asBOK Ha BUKOHAHHS OKpEMHX Mig3ajad Ta onepaiii. [lapamerpuyna aganTailis peanizo-
BYETBCS CIEIIaIi30BaHOI0 OIEPaliiHOK MPOrPaMHOK CHCTEMOI Ha OCHOBI IIPIOPHUTETIB, SAKI JUHAMIYHO
BcTaHOBMOIOTHCS TipH JikBiganii HC. TloctaBneHi 3aiavi JONUIBHO peani3yBaTH 3a JIOIOMOTOK) CHCTEMH,
CTPYKTYPHY CXeMY SIKOi HaBelIeHO Ha pHc. 1, a rpad-cxemMy 3arajbHOr0 airopuTMy (QyHKI[IOHYBAaHHS — Ha
puc. 2.

Cucrema iHpopMaIliitHOro 3a0e3neueHHs pyXy MOXKEKHOr0 aBTOMOOLUIS CKIAIaTHMEThCS 3 IIECTH
OCHOBHHX IIPUCTPOIB.

OCHOBHUH MPHUCTPIl — 1€ MPUCTPIl 3arajlbHOr0 KEPYBaHHS CHCTEMOIO, TOOTO SIIPO cUCTeMH. BiH
3a0e3MeYnTh B3aEMOJIII0 YCiX nepudepiiHIX MPUCTPOiB, sKi OyAyTh HasBHI y cucTeMi. Hacammepen Bin
3a0e3meuye KOPEKTHY B3a€MOJIIIO 3 BY3JOM 30BHIIIHLOI MaM’sATi AJIs TOTO, 100 BUYMTATH a00 3aIllMCcaTH
HeoOXiHi 1aHi. Moay/b KepyBaHHS MOBUHEH BIICTIIKOBYBATH 3MiHH, K1 HAJIXOIATh Y CUCTEMY BBEICHHS
JUIA TIOJAJIBIIOrO BimoOpaskeHHs iH(opmaiii Ha BigmoBimHUX 3acobax. Sapo 3a0e3meunTh KOPEKTHE
nepenaBaHHs JaHUX 3 MpUAMAaya pajJioCUTHATY JI0 30BHIIMIHBOT TaM’ SITi JJIs TIOIANTBIIOTO aHATi3Y.

[epudepiitnuii npucTpiii — 30BHINIHS MaM’ ATh — MOBUHHA MAaTH JIOCTATHHO BEIHKI 00’ €MH JUIs
30epiranHsi Bci€i HeoOXimHOi st cuctemu iHdopmamii (KapTé MICHEBOCTi, IUIAaH eBaKyallii, IJIaH
mpuMitieHHs i T.x). Ha HbOro 3ammcyroThest daHi pagiokananmy (depe3 pamiokaHayl OyAyTh HaJCHIIATHCS
nonoMikHa 1H(QopMalis Ta BKa3iBKM 3 KOMaHJHOTO MYHKTY Ui KOHKPETHOT'O CIPSMYBaHHS Jii
paryBanbuukiB y HC). Lleit nmpuctpiii moBuHeH MaTth iHTepdeiic, sikuii OU 1aB 3MOTrYy HIBHIKO Ta HAIHO
YUTATU/TICATH BEIUKI OOCSTH JTaHUX, 30KPEMa B PSKUMI OMEPaTHBHOrO BioOpakeHHs iH(opMaIrii.

Monaynb BBeneHHs iHoOpMaIii — 1ie 3aci0 KopucTyBaya, IKUii Ma€e 3a0€3MeUUTH 3pYUYHE Ta HaJiiHe
BBeneHHs iHdopMallii y cucremy iHdopMaliiHoro 3abe3neueHns. Ha 1ieil Moaysib MOKIaAar0ThCs OKpeMi
(GyHKIIT yrnpaBliHHS — BBEJACHHS KOMaHJ KOPHCTyBaya IOI0 HAJAIITYBaHHS CHCTEMHM Ha HEOOXITHUU
pexuM pobotu. Llel mpucTpiit MOBMHEH OyTH CTIMKMM 0 3aBajl, 100 YHUKHYTH BBEICHHS MOMHIKOBUX
JaHUX Y1 KOMaH]I.

[puiimau pagiocurHany — e nepudepiiHui By307, SKHH MpU3HAYCHUH ISl MPUHMaHHS JAHUX
(romocoBi KoMmaHIM, OAATKOBA iH(OpMAIlA) MO pamioKaHady Uis TOro, Iob CIpsaMyBaTH il pATY-
BaJIbHUKIB. Bci paHi, siKi HAAXOAUTUMYTh Y pajionpuiiMad, OyIyTh 3allMCYBATHCA Y 30BHINIHIO MaM’sSITh
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JUTS TTOJIAJTBIIIOTO aHaJli3y, TOOTO JUIs OL[IHIOBAHHS BiIIOBITHOCTI BUKOHAHHUX JIilf MMEPCOHATY Ha BKa31BKH 3
KOMAaHJIHOT'O ITyHKTY.

IlenTpanpanii .
KocMmiuni
MTYHKT .
caTeIiTH
KepyBaHHS Moy
BiJTOGpasKeHHS
iHdopmarii
CyIy THUKOBUIA
: KaHall
Pamio xanan ’
3B’SI3KY

IIpuitmau
pamio <;:[\‘/
CHUTHAITY GPS
\l/l:ll> npuiimau
Monyn
KepyBaHHS
(SImpo)
30BHIIIIHSI
mam’ Th j|>
Momynb
BBEICHHS
iHopMari

Puc. 1. Cmpyxmypua cxema cucmemu inghopmayitinoi niompumxu
HOJICEINCHO-PAMYBATLHO2O ABMOMODIIS

Monyns BigoOpaxeHHs iHbopMaIlii mpu3HaYeHHI IS Bizyamiallil JaHuX 1po o0’ €KT, Ha SKOMY CTa-
nacst HC, Ta HaliBaskmBimioi iHpopmartii. CicremMa IMOBMHHA MaTH JAOCTATHINM €KpaH, 11100 JOCTYIIHO 1 3p03y-
MiJio BijioOpa3uTu (BidyanizyBaTH) JaHi, TaKi sK IJIaH €BaKyallii, pO3MIIlleHHs TiIpaHTiB Ha 00 €KTi 1 T.1. 3a-
cobu BioOpaskeHHs1 iH(popMaIlil TOBUHHI MAaTH HEBEIIMKE EHEPrOCIOXHMBAHHSA 1 BITHOCHO HU3BKY BapTICTh.

[puiimau GPS curHaiiB MoBMHEH 3a0€3MEUYUTH OJJHO3HAYHE Ta IIBHJIKE BU3HAYCHHS KOOPJIMHAT PyXy
MOKEKHO-PITYBAJIBHOIO aBTOMOOLIS, a TAKOX MaTH JOCTATHBHO IIBMIKUAN XOJOAHMH 1 rapsuuii ctapt. GPS
npuiiMad BiICTiIKOBYBaTUME SIK MIHIMYM TPH KOCMIi4HI CaTeJITH I OOPaxyHKY KOOPJIUHAT aBTOMOOLIS.

Hani, sixi Gopmytorbess GPS mpuiimadem, 3aluMcyBaTHMYTHCS Ha 30BHIIIHIN 3amaM’ ITOBYIOUHHA
MPHUCTPIH UIS TOAAJBIIOrO aHaNi3y Iicls MPHOYTTS IMOKEKHO-PATYBALHOrO aBTOMOOIIS Ha Micle
mocTiHol muciokaiii. 1i maHi MicTaTh iH(pOpMAII0 PO pyX aBTOMOOUIA 1 OyAyTh aHATi3yBaTHUCSA Ha
MPaBUIIBHICTH Ta €)EKTHBHICTH JIiil MepCcoHay.

Cyuacni GPS cucremu € BIaauM 1 HEIOPOTUM PIllICHHSIM JUI IicucTeMH iH(opMaIiiHoro 3a0e3-
MEYCHHS PYXYy MOXKEKHOI'0 aBTOMOOLUIS [T TOTO, 1100 BiACIIKYBaTH BECh PyX MOKEKHOIO aBTOMOOLIS.

Ananmiz  (QYHKIIOHATBHUX MOXIJIMBOCTEH Ta XapaKTEpPUCTUK Cy4YacHHUX MIKpOIPOIEecOopiB,
MIKpOKOHTpoJepiB, Mikpo-EOM mokazaB IOUUIBHICTh NMPaKTUYHOI peanizalii cucremu iHpopMamiiHoi
HIITPUMKH Yepe3 BUKOPUCTAHHs MporpaMoBaHux cucteM Ha kpuctaii (PSOC). BukopucranHs cucreM Ha
KpHCTai Ma€ Taki NepeBaru: 3MEHIICHHs] PO3MipiB KiHIIEBOT'O MPHUCTPOI0, CKOPOUYCHHS Yacy po3poOKH Ta
3pYYHICTh 1X BUKOpPHCTaHHS po3poOHHMKamu. [IporpaMoBaHi cHCTeMH Ha KpHCTAIi IIe JOJATKOBO MarOTh
MOXIIMBOCTI TIpOrpaMHoi KoHQIrypalii Kpucrana mig yac Horo poboru. Apxirekrypa PS0C nae 3mory
PO3pOOHMKAaM BIPOBAJUTH B CBOIO PO3POOKY pIi3HI E€IEMEHTH VIPaBIiHHS, Taki sSK KHOIKH, CMYTH
MPOKPYTKH, CEHCOPHI €KpaHH, JATYMKU HaONMKEHHS. BHyTpilmHS amapaTypa He BHMarae ITiJKITIOYCHHS
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SKUX-HEOY/Ib 30BHIIIHIX KOMITOHEHTIB /ISl 3a0e3MedeHHs 3apsiay CeHCopiB abo uis iX KanmiOpyBaHHS.
I'ayukicte PSOC i texnomorii CapSense naroTh 3Mory po3poOHHMKAaM MIBHJIKO 3MiHIOBATH MPOEKT. Bce
KamiOpyBaHHS BiIOYBAETHCS MMPOTPaMHO 3 BUKOPUCTAHHAM TpadiuHoro iHtepdericy. CTaH ceHCOpiB MOXe
BuKopuctoByBatucs PSOC nans ynmpaBiiHHS pPI3HUMH TPUCTPOSIMH:  CBITJIONIONAMHE, JBUTYHAMH,
nuHaMikamMu Tomo. L{i mpucTtpoi po3poOiieHi 3 METOI 3aMillleHHs TPaJuIiiHUX MIiKPOKOHTPOJIEPHUX
cucteM oauuM aemeBuM (Onm3bko 2 monapie CIIA) nporpamoBanum ginoM. CTBOpeHi 3aco0u amapat-
HOT'O BiUIaro/pKeHHs, a Takox cepenosuiine PSOC Designer mist HanucaHHsT TPHKIAJAHOTO MPOrPaMHOTO
3a0e3rnedeHHs pOOJISATh IIi Yillh TIEPCIIEKTHBHIMH KOMITOHEHTaMH CY4acHHUX BOYJOBAHUX CHCTEM.

{06 3anmucyBatu nani 3 GPS ceHcopa uu iH(opMallifo 3 KOMaHIHOrO MYHKTY, HEOOX1JHO MaTh
30BHIIIHIO MaM'ATh BEIMKOr0 00CSATY, BHCOKOI IIBHIKOII Ta 13 3pyYHHM JOCTYIIOM, 1100 30€pertu BCIO
oTpuMaHy iHdopMmalito. g nux 3amau HalOITBHINIE BUKOPUCTOBYBATH (hiemm-HakonuayBadi. OqHuM
i3 mpencraBHUKIB X HakonuuyBauiB € Secure Digital Memory Card (SD) — nopratuBna ¢uieni-kapra
nam'sTi, MO0 BHKOPUCTOBYEThcS B mudpoBux ¢oroamapatax, MOOULIBHMX TenedoHax i T.n. Bona
po3pobiena ¢dipmoro «San Disk» ma ocmoBi MMC-Multimedia Card. Posmip 24x32x2,1 mm. Kapra
3a0e3reueHa BJIIACHUM KOHTPOJICPOM 1 CIEI[iaIbHOIO BJIACTUBICTIO. 3/IaTHICTIO, Ha BiaMiHy Bim MMC,
3amucyBaTH iHQoOpMaIiio Tak, o0 Oyno 3a00pOHEHO He3aKOHHE YWTaHHs iH(opmarii BiIMOBITHO 10
Bumor «Secure Digital Music Initiative», mo i Oyino 3akpimieno B Ha3Bi — «Secure Digital». SD
BHUKOPHUCTOBYE CIICIialIbHUI MPOTOKOJN 3aIlnCy, SKUH HEJOCTYIMHHH MepeciuHuM KopucTyBauaMm. 00’ em
nam'sati Mmoxe Oytu Big 8 Mb no 16 I'b. IlIBuaxkicts 0O6Miny SD kapt, K 1 y BUNAJKy 3 KOMITAKT-TUCKAMH
3amaeTbesi uncnoM-MHOKHUKOM. 1X = 150 Kb/c. Ilpocti kaptu marore mBuakicte 6 (900 KB/c),
HaitHoBimi — 150X (22500 Kb/c). OcHoBHa mepeBara ueri-mam’ ati mepea KOPCTKUMH 1 KOMITaKT-
JMCKaMH, TIONATaeE B TOMY, 1o (eri-mam’ ate croxkuBae 3Hauno Menine (mpubmusuo B 10-20 i Gimbire
pasiB) eHeprii mig gac poOOTH. Y JKOPCTKHX AMCKAX Ta IHIIMX MEXaHIYHMX HOCLAX iH(OpMaIlii Benuka
YacTUHA eHeprii Wjae Ha MpHBEACHHS B PyX MexaHiku HuX npuctpoiB. Kpim Toro, ¢uem-mnam’sth
KOMIIaKTHIIlIA 33 OUIBINICTh IHIIMX MEXaHIYHUX HOCIiB. OTKe, 3aBISKH HU3BKOMY €HEProCIIOKHBAHHIO,
KOMIIAKTHOCTI, JOBI'OBIYHOCTI 1 BIAHOCHO BMICOKIH IIBHUAKOMIII, (hjielI-mam’saTh iaeaibHO NpUIaTHA IS
BHUKOPHUCTaHHS SIK HAKOIINYIyBa4 B cUCTeMi iH(QOpMAIliifHOT MiATPUMKH TTOXKEKHOTO aBTOMOOLIIS.

3acobu BimoOpaskeHHs iH(opMallil TOIUIBHO peali3yBaTH Ha OCHOBI PiIKOKPUCTANIYHUX TUCILICIB
(LCD). Croromni LCD — sik cerMeHTHi, Tak i MaTpu4Hi, MOHOXPOMHI 1 KOJIbOPOBI — HIMPOKO BHKOPHCTO-
BYIOThCSI B IIPOMHUCIIOBIH 1 MOOYTOBI# amapatypi 3 po3mipaMu Bi OAHOrO AroiiMa 1o maiaronari (aucroiei
roauHHuKa) 10 21 aroiiMa (HacTibHI MOHITOPH O0YMCITIOBAIBHOI TEXHIKH).

Cucrema BBEICHHS ITOBHHHA OyTH 3pY4HOIO 1 3aBaJ0CTIMKOI0, 1100 KOPUCTYBAy MIr IMIBUAKO 1 JIETKO
OTPUMATH HEOOXimHy HoMy iH(opmailiro. Takow CHCTeMO MOKe OyTH KHOMKa Ta ciaiaep ¢ipmu Cyp-
ress Semiconductor. ExemenTr yrpaBiliHHS «KHOITKa » Ta «IOB3YHOK » Ha ocHOBI CapSense Oinbi HaTiii-
Hi, HDK TXHI MEXaHIYHI aHaJIOTH, OCKUIbKM BOHHU 3aXMILICH1 BiJl BIUIMBIB HABKOJHUIIHBOTO CEPEIOBHIIIA.

GPS rtexnonoris nae 3Mory edeKTHBHO pPO3B's3aTH HaBIralliifHy 3agady MOXEeXHO-PATYBAIBHOTO
aBTOMOOLUIS. MacoBHid BHXIiJl HA PHHOK IPUCTPOIB i Mporpam 3abe3redye nmoTpedu i 3aluTH MPaKTHIHO
BCIX Kareropiii kopuctyBadiB. EdexruBHuM mnpukinagom moxe 0yt GPS-15 mpuiimau ¢dipmu Garmin,
KU Mae Taki xapakrepuctuku [4]: 12-xananbauit GPS mpuiimay BincainIKoBye i BUKOpUCTOBYE 10 12
caTeNiT sl MBHJIKOTO, aKypaTHOTO IIO3WIIIIOBAHHS Ta HU3bKOTO EHEProCHOXHBAHHS; KOMITAKTHHM,
JKOPCTKMIM JU3aliH € ieaJbHUM JUIS CHUCTEM 3 MaJliMH Macora0apuTHHMH pPO3MipaMH; MOXKe OyTH
BiIaJICHO 3MOHTOBaHHUH y TSODKKOJOCTYITHIN JIOKAIlil; He MoTpedye KopHCTyBallbKoi iHimiamizaiii. Oaun
pa3 BCTAHOBJICHUI, BiH aBTOMaTHYHO TPOJYKYE HaBiraiiiiHi jaaHi, BOyJoBaHa pe3epBHa Oarapeiika Juist
miarpumkd SRAM  maM’sTi 1 rOIMHHUKA peaJibHOro 4Yacy no 21 [Hs; MOXe mia €IHyBaTHCS 0
30BHIIMIHBOTO JDKEpera JKUBJICHHS JUIsi MIATPUMKH 3apsaKd Yy pe3epBHIM Oarapelilli; KoHQIrypoBaHi
MmapaMeTpu MICTATh OYIKyBaHI IO3MINNi, MOTOYHI Yac Ta JaTy, BUOIPKOBUH THN (ikcallii KOOpIUHAT,
HMIBUKICTH (aBTOMATH4HO i Ha BUOip KoprcTyBada Bix 2 1o 255).
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34UMTYBAHHA BEPTUKAOLHOT

Mouatok
IHiyanisayis BHYTPILHIX
BMIHHIX

nosuyii cnaiigepa
3HaxogeHHA NoTpiGHOT P . .
iHepopMaLii npo oBexT IHiyianisayia IHaexayin
. pmauii np npoiwna HecnpaBHocTI
OuikyBaHHA HAXKATTA KHOMKW yoniwHo
B6(Enter/Menu)
Y
IHAeKkauia
HecnpaBHocTI
YuTaHHA koopAanHaT 3 ceHcopa GPS15
3anMc KOOPAMHAT NOXKEXHOT MALLMHN A0
kapToukn SD
3anuc 3ByKOBOro cUrHany Ao 30BHILLHBLOT
nam’aTi
3anuc
KoKopAUHaT IHAeKkaLia
YCnilWHWA HecnpaBHOCTI
?
TAK
3unTyBaHHA HaxkaTol
kHonku CapSense
3unTtyem
Mosuuito nanbys Ha
FOPU3CHTANBHOMY |
BEpPTUKANbHOMY
cnaiigepi

BcTaHoBnioemo KapTy

Buuntyem Kapty 3 SD

BiANOBIAHO A0 No3NLiKi
cnaiigepie(ropusoHTan
bHOro Ta

OcTaHHA
HakaTa KHoMKa
1 (KapTa)?

TAK

aTUCHYTa)
KHOMKa

KapTku.

1(KapTa)? n

yem kapTy Ha LCD
Moayne

BepTUKaNbHOro)

BuunTyeM ocTaHHIO HaxaTy

h Buuutyem nnaH npuMiljeHHSA
KHOMKY | BepTUKanbHY

nosuyilo cnaiigepa i SD kapriat
H Aspa Mokasyem nnaH Ha LCD
BCTAHOBNIOEM BIANOBIAHY Moaynb

iHchopmaLiliHy cTopiHKY Ha
LCD

HI Buuntyem posTaiuysaHHs
v riapaHTie 3 SD kapTku
Mokasye rigpaHT Ha LCD
IHAeKkaLia MoAyne
HecnpaBHOCTI

BuunTyem CtatncTuky. 3
SD kapTku.

Mokasye cratncTuky Ha
LCD moaynb

BuuutyemaoaaTkoBy

TAK iHchopmauito. 3 SD kapTku.

Mokasye iHcopmalito Ha LCD
Moayne

B(MeHio/BBia)?,

Puc. 2. I'pag-cxema 3aeanvhozo ancopummy GyHKYIOHYEAHHS CUCEMU
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3apsiku TexHonorisiv CapSense kommnanii Cypress Semiconductor Corp. 3a6esneuytots B 45 pasiB
OuTbINy cTifiKicTh g0 mepemkon, Ha 30% Buiny IBHAKOAI0, Ha 60% MeHIle CIIOKMBAaHHS CHEPrii 1 Ha
300% Oinbiie PO3IIMPEHHS, HDK y MEXaHIYHUX aHayuoriB. Llg Mikpocxema MoXe 3aMIHHUTH JECATOK
MEXaHIYHUX TIepeMUKAYiB 1 €JEeMEHTIB YNpaBIiHHA Ha TPOCTHH, YYTIHBHH A0 JOTHKIB iHTepdeiic.
[Mpucrpiit (CapSense) 3000B's13aHMiT CBOEIO TOSIBOIO MOMKUTY Ha BUKOPHUCTOBYBAHHS CCHCOPHHX EKpaHIiB B
PO OpraHiB yHpaBIiHHS B HAHpPi3HOMAHITHIIIMX TOBapax, BiJ CTUILHHKOBUX TeiedoHIB 10 mMOOyTOBOI
enextponiku. Bupid Cypress PSoC CapSense 3actocoBye naBadi €eMHOCTI i MIUPOKUH CIEKTP PO3MIpIB i
TUMIB eKpaHiB. BUpoOHUK Haromomye Ha BHCOKIM TOYHOCTI, SIKy 3a0€3Meuyr0Th OCOOIMBOCTI apXiTeKTypH
KOHTpPOJIEpa, 1 MIKPECIIOE, 0 HOBUHKA 0COOJIMBO J00pE MIXOMUTH sl MaorabapuTHHX, IIOPTATHBHUX
MPHUCTPOIB: cMapTQOHIB, CTUTFHUKOBUX TeNepOHIB 1 MOpTaTHBHUX TNporpaBaviB. OpHaK, cepes ramysel
3aCTOCYBaHHS Ha3BaHi 1 MPOrpaMu 3 BEMKHUMH SKpaHAMH: B irpOBHX aBTOMAaTaxX, TOPrOBUX TepMiHANaX i
noOyToBiii TexHimi. L{ikaBoto ocobnusicTio PSOC CapSense e miaTpuMKa He TUTbKH pOOOTH 3 CEHCOPHUMH
JaBayaMH, ajie 1 HasBHICTh JOJATKOBOI (DYHKI[IOHAJIBHOCTI. IHIIMMM CIOBaMH, OMIHI 1 Ti cami MPUCTPOL
MOXKYTh OJHOYACHO OOCIyroByBaTH OC3KOHTAKTHI JaTYMKH, KHOIKA €MHOCTEH 1 MOB3YHKH, 3aMIiHIOIOYH
MexaHiuHi opranu ynpasiinHa. binbine Toro, 3a qonomoror PSOC CapSense KoHCTpYKTOpH elI1eKTPOHHOT
TEXHIKH MOXYTh pPEalli3oBYBaTH HE TUIbKH B3a€MOJIII0 3 CEHCOPHUMH OpraHaMH YMpPaBIiHHA, ale W iHIIi
(GYHKIT, yOpaBliHHSA CBITJIOAIONAMH, JIaMIaMM IiJCBIYyBaHHS, IBUT'YHAMH 1 CXEMaMH JKUBJICHHS;
PO3IIUPEHHS 3ac00iB BBEACHHSI—BHMBEICHHS; i €IHAHHS JAaTYMKIB MPUCKOPEHHS 1 PIBHSA OCBITJICHOCTI.
Haseuicts inTepdeiicis 12C i SPI cnipomrye inTerpamnito PSOC CapSense B cucremy.

[upokuii BUOIp eleMEHTHOI 0a3u JaB 3MOTY BIJIHOCHO IPOCTUMH 3aTpaTaMd PO3POOUTH Ta
JOCIIIUTA  cUCTeMy iH(QOpMAIiifHOT MIATPUMKHA TOXEKHO-PATYBAIFHOIO aBTOMOOUISL 110 piBHSA
CNEeKTPUYHOI TMPHHIMIOBOI cXeMH. Ha OCHOBI pO3TISIHYTOTO anropuTMy (QYHKIIOHYBAHHS CHCTEMH
PO3pOOIICHO Ta JOCIIIKEHO MOJICNb MPUKIIAJHOTO MPOrpaMHOro 3a0e3meyeHHsl.

BucHoBku
Po3pobnieni anmapaTHO-aNrOpUTMIYHI 3acO0M 3HAYHO TOKPAIIYIOTh iH(OpMaIiiiHe 3a0e3medeHHs
MOKESKHO-PATYBAILHOTO aBTOMOO1IA. OCHOBHI OCOOJIMBOCTI PO3IJIAHYTOI CUCTEMH IOJISATAI0Th Y TOMY, IO
BOHAa Ma€ Malli Macora0apuTHI XapaKTEpUCTHUKH, € BIJIHOCHO HEJOPOrol0, 3pyYHOI Y BHKOPHCTAHHI i
MoKpalye e eKTUBHICTD POOIT IMiJ] Yyac JIKBiAaIii HaA3BUYaMHUX CUTYAIlIH.
[Momanpi JOCTIPKEHHS JOLMUIBHO MPOBECTH Ha IOCTIIHUX 3pa3kaX CUCTEMHU I 4ac BUKOHAHHS
MOKESKHO-PATYBAILHUMHU aBTOMOOUISIMH KOHKPETHUX 3aBJaHb.
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