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IIpu ucronp30BaHKU cucTeMBl 00MIeHUs ¢ ucnoins3oBanneM Open API mosnp3oBaTeny moiaydaroT HOBBIN YIOOHBII
croco0 oOIIeHMs, B KOTOPOM BXOJl B MPHIIOKEHHE MPOUCXOIUT mocpeacTsoM aBropusanuu BKonrakre. ITonck cobecen-
HUKA POUCXOJUT MO MJICHTU(PHUKATOPY MOJIb30BATENS, & COOOIIEHHSI XPAHITCS TOJILKO Ha YCTPOWCTBAX MOJIb30BATEIEH.

3akirouenue. PazpaboraHHOE NPUIIOKEHHE MTPEAHA3HAUCHO AJIsl O0IeHns yepe3 IHTepHeT ¢ MOMOIIBIO YCTPOHCTB
Android. [1pu ucnonp30BaHny pa3paOb0TaHHONW CHCTEMBI MOSIBISIETCS BO3MOXKHOCTH 00IIATHCSI, IPH ATOM PErHCTPUPOBATHCS
B IPUJIOKEHUHU C TOMOILBIO OJHOM U3 CaMbIX MOMyJsIpHbIX ceTer B CHI'.

Cnucox HUTHPYEMBIX HCTOYHUKOB

1. Bacunves, A. H. Java. O0BEKTHO-OPUEHTHPOBAHHOE IPOrPaMMHUPOBAHME JUISI MArHCTPOB M 0OakalaBpoB : 0a30BBIH Kypc IO OOBEKTHO-
OpHEHTHPOBaHHOMY Iporpammuposanuio / A. H. Bacuises. — CII6. : ITutep, 2012. — 396 c.
2. Heimen, I1. Android s nporpammuctoB: coznaem npuinoxenus / I1. [etiten, X. Jeiiten , M. Moprano. — CII6. : ITurep, 2013.— 560 c.

VK 004.93

A. B. lllax, /1. A. BuxtopoBu4
Yupeacoenue obpasosanusa «Bapanosuuckuil 2ocyoapcmeennbiii ynusepcumemy, bapanosuuu

PASPABOTKA MOBMJIBHOI'O NPUJIOXKEHUSA J1JISA PACIIO3HABAHUA JOPOKHBIX 3HAKOB

Brenenne. Briienenue u pacro3HaBaHUE TOPOXKHBIX 3HAKOB JI0 CHX TOP SBISIETCS OTKPBHITOW MPOOIEMOi, Tak Kak
aBTOMOOWIIb 00JIa/IaeT BEICOKOI CKOPOCTBIO M OTPaHHMYCHHON MaHEBPEHHOCTBIO, YTO CTABHA TI0/ YTPO3Y XKU3HB U 3I0POBbE
HE TOJIBKO 4YeJOBEeKa, HaxoIsIlerocs 3a pyléMm, HO W OKpyxaroumx. ITo3roMy CylIecTByeT HyXIa B peryIMpOBaHHU
JIOPOKHOTO JBIbKeHUs. OJHAKO 3TO HE MpEeAOTBpAIIaeT BCE aBapHu, OOJIBINMHCTBO aBapHil MPOMCXOMUT IO NMPUYMHE
HapyLIeHUs] BOJUTENEM MPaBWJI JOPOXKHOTO JBIKCHHUS W3-3a HEBHHUMATEIBHOCTW. IlompocTy roBopsi, BOJMTENM YacTO
MIPOITYCKAIOT 3HAKU JIOPOXKHOTO JIBW)KEHHS, M3-32 YETO MOMNAaloT B IOPOXKHO-TPAHCIIOPTHBIE POUCIIECTBUSI.

OcHoBHas 4acTh. [IpuMeHseMble HA aBTOMOOMIISIX CHCTEMBI PACHO3HABAHUS TOPOXKHBIX 3HAKOB MMEIOT THITOBYIO
KOHCTPYKIIHIO, KOTOPasi BKIIIOYAET BUICOKaMepy, OJIOK yIpaBICHUS W CPEACTBO BhIBOA. [lomydeHHBIE C TOMOIIBIO KaMEPHhI
JaHHBIE 00pabaThIBatOTCSI B OJOKE YIPaBICHHWA W BHIBOASTCS HA, OKPAaH YCTPOMCTBA, OMOBEIIas TEM CAMBIM BOJHUTEIS
0 BO3MOJKHO TIPOIYIIEHHOM 3HaKe.

Jlameko He Bce CepHifHbIE aBTOMOOWIM WMEIOT HOJO0OHYIO CHCTEMY, IO3TOMY OTPOMHBIM IPOIEHT BOAWTENCH
ocrercsi 0e3 MOJJEPKKH JIaHHOH cHCTeMBL. McXons M3 3TOFO MOSIBISIETCS HEOOXOAMMOCTh B CHUCTEME, KOTOPYIO MOXHO
YCTAaHOBHUTH B aBTOMOOMJIb 0e3 0COOBIX MpolieM M XIOIOT. DTOH CUCTEMOI MOT ObITh OCHAIlleH MOOWIBHBIH Tene(oH Win
aBTopeructparop. MoOwibHble Telae(OHbI M @aBTOPETUCTPATOPhl HE OCHAIEHbl TAaKUMH MOIIHBIMH arnIapaTHBIMU
pecypcaMu, Kak O0OpTOBBIE CHCTEMBI aBTOMOOMJICH, HTO CTaBUT NEPE pealin3alneii Maccy ciioxHocreit [3].

B pesynbrate HeoOxoanma pa3padOTKa MOOMIBHOTO IPHIIOKEHHS, KOTOpPOEe KaXKIblil MOJIb30BaTENIb MOXKET yCTa-
HOBHTH Ha CBOW MOOWJIBHBIH Tesle)OH M MCIOIB30BATh B LIEJISIX HOBBIIEHHUS 0€3011aCHOCTH JIOPOXKHOTO JIBIKCHHSI.

HcXoqHbIMI TaHHBIMH UL TAKOW CHCTEMBI PACIIO3HABAHUS SIBIIAIOTCS W300pa)KEHHS JOPOXXHBIX 3HAKOB, CHATHIC
KaMepoi cMapT(oHa, yCTAaHOBICHHOIO B CaJlOHE aBTOMOOMIIS. DTO HAKIIAIBIBAET COOTBETCTBYIONINE TPeOOBaHUS HA (QyHK-
[MOHUPOBAHNE CHCTEMBI PACHO3HABAHYSL, TAKHE KaK OTPaHWYECHHBIH 00BhEM ONEpaTUBHOM MaMsITH Ha MOOMIBHOM TenedoHe
¥ HeOOJIbIIast MOLIHOCTH IIPOLIECCOpa.

PazpaboTaHHOE AIPHUIOKEHAE NOHKHO OBITH B MAaKCUMAaJIbHOW JOCTYNHOCTH AJSI NMOTEHLIHAIBHOTO MOJIb30BATEIs.
[TosToMy ObLIa BEIOpaHA caMast oMy isipHast I1aTdopMa MOOHIIBHBIX Telle(hOHOB M MHBIX rajpkeToB — miardopma Android [2].

BoNbIIMHCTBO, CYIIECTBYIONIMX METOJIOB PACIO3HABAHMS OPOXKHBIX 3HAKOB MOXKHO BIIHMCATh B CIEAYIOLIYIO TpeX-
STAITHYIO CXeMY:NOOHApy)KeHUE 3HaKa Ha U300paKeHHH, YTOYHEHHE TTOJIOKECHUS 3HaKa U cerMeHTauus GoHa, pacrno3HaBa-
HHE KJacca 3Haka' [3]. YTOUHEHHUE MOJIOKEHUsSI MOKET OBITh ITOJIE3HO, €CJIM 00padaThIBAIOTCS PE3yJIbTaThl JETEKTOPa, KOTO-
PHIH 3a9acTy 0  BBIAAET HECKOJIBKO JETEKIMH BOKPYr 00beKTa MHTepeca. Y najieHHe ()oHa MOXKET CYIIECTBEHHO IOBBICHUTH
TOYHOCTB Pacrio3HaBaHMs Kilacca 3HaKa.

JInst ToKanM3auy aBTOMOOMIIBHBIX 3HAKOB OBUT MCIOJIb30BaH KOMOWHHPOBAHHBIA METOJ] — BBIJICJICHHE XapaKTep-
HBIX 9EPT JOPOXXHOTO 3HaKa IO TPaHUIIAM M IBETY, IOCIE YEro CleJoBaia IOCTOOPabOTKA IMOIyYCHHBIX PE3YJIbTATOB.
B kxauecTBe BXOAHBIX TaHHBIX Oy/eT MCIIOIB30BaH KaJIp M3 BHIEONoToka kamepsl Android ycrpoiicTsa. Iist moMcka 3HaKa
o ¢hopMe He0OXOJUMO MEPEBECTH N300PAKEHHE B YSPHO-0CIbIil CIIEKTP U BBINOJIHUTH OMHAPU3AIMIO H300paXKeHNSI.

ITocre BbIgEneHNs XapaKTEPHBIX MPU3HAKOB 3HAKOB MPOBOAMIICS IOMCK KOHTYpoB H3o0paxenus. Ilocne nomyuenns
KOHTYPOB aHAJIM3UPYIOTCA TEOMETPUIECKUE XapaKTEPUCTUKN KOHTypa OTHOW M3 FeOMETPUYECKUX (PUTYp pacro3HaBaeMbIX
3HAKOB, T.€. KPYyI'y WIH TPEYrojbHHKY. B ciydae MOJOOHOCTH 3HAK BBIPE3aeTCS W3 OPUTHHAIBHOTO M300paXKCHHUSI
U mepenaeTcs B Kiaccudukatop [1].

[TpuBenem anropuT™ padboThl CO3JAHHOTO MPHUIIOKEHHS JJIsl PACTIO3HABAHUS IOPOKHBIX 3HAKOB (PUCYHOK 1).

© [ax A. B., Bukroposuu 1. A., 2017
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PucyHnok 2 — Pacrnio3HaH 3HaK KOHTPOJISt CKOPOCTHOTO PeXHMa

B co3naHHOM npritokeHNH KiIacCHHUIMPYEMbIMI H300payKeHUSIMU SIBIISIFOTCS JIOPOYKHBIE 3HaKkW. Ha Bxox oOy4eHHOro
Kaccu(uKaTopa Uil paco3HaBaHus moaacTcs n3o0paxkenue pazmepoM 30 x 30 mukceneid, mpeodpa3oBaHHOE B OMHAPHBIN BEK-
Top JutHOH B 900 3HaK0B. B mporiecce paboTh MPHIIOKEHHE OMOBEIIACT MOJIB30BATENS O PACTIO3HAHHOM 3HAKE 3BYKOBBIM CHUTHA-
JIOM ¥ H300pa)KeHHUEM PAcIlO3HAHHOTO 3HaKa Ha 3kpane. [IpencraBuM uHTepdeiic pazpaboTaHHOTO NMPUIOKEHHUS (PUCYHOK 2).

3akarouenue. [lpn pa3zpaboTke mpoekTa OBUIM HM3YyYEHBI BO3MOXKHBIE METOZBI PEUICHUS 3aJadd, a TaKkKe
CYILECTBYIOIIHE aHAJIOTH U OBUIO NPUHATO pelIeHHe O pa3padoTKe MPOrpaMMHOTO IIPOLYKTa.

Co3naHHOE MPUIIOKEHHE: UMEET KPaTKyI0 HHCTPYKIHIO HCIIONB30BAaHUS IPHIOKEHUS; He TpeOyeT 0COOBIX HaBBIKOB
JUISL NCTIONIB30BaHMS B OBITY; IMeeT 00BbEKTHO OPUEHTHPOBAHHYIO CTPYKTYpPY U IIPOCTOE B JOPAOOTKE.

Vcnonp3oBaHKe JaHHOIO MOOWIJIBHOTO MPHJIOXKEHHS MMO3BOJIUT MOHU3UTHh YPOBEHBb OMACHOCTH Ha JIOpOrax oOuiero
MOJIb30BaHMS 33 CUET YMEHbBIICHUS KOJIMYECTBA MPOITYIIEHHBIX 3HAKOB.
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SOLUTION OF REGIONAL TASKS BY NUMERICAL METHODS

Introduction. The model of any represented process, because of its extreme complexity, has to.cover major for the
considered task of the party of process, his essential characteristics and the formalized communications that are subjected to
the account.

As a rule, the mathematical model describing difficult production process can be presented in“the form of the
equations of mathematical physics. Most often, it is the differential equations in private (derivatives containing a large
number of unknowns and parameters.

With the advent of the COMPUTER the solution of the production tasks(is presented.in the form of the computer
models realized by numerical methods. The computing experiment allows to cut down‘considerably material and temporary
expenses in comparison with a natural experiment, and to receive rather exact adequate results of the decision, objectives.
As the COMPUTER carries out only arithmetic and logical operations, /thesrealization of computing model requires the
development of the corresponding computing algorithm or the program for calculation on the COMPUTER, with the
subsequent processing of results of calculation.

Main part. Let it is necessary to solve the system of the ordinaty differential equations (ODE) which is written down
in a vector look:

d*ii 2
E (Z)— + Q(Z)— +G(z)i = f(2)

Boundary conditions:
L
o¥( —Buy j+4u, ;- u3j)+2hB U =2/°; ot (u a1, — Ay Uy, 1])+2h[3 Upyr j=2hy".

For the solution of a regional task.we will choose in compliance [1] on an interval {O <z< L} uniform grid
®w, ={z,=(-Dh, h =L/ni=l..n+1}.
For calculations, we use the final and differential central scheme of the second order of accuracy:
-2u. +u

i A i, — i, .
E. 2=l i i+] +Qi i+] i-l |\ Gii. =

; 2 o U ; i=2.n.

,:\,\11

After'thereduction of similar members, we will receive a system of linear equations (SLE):
(E; Q)u,1+(—2E +I2G, )i +(E+ ZQJ =2

Let’s present to SLE for the final and differential scheme in a look AXx=d.
Matrix A has dimensions & x k, k= (n + 1)(m + 1) and the block and tape structure with poorly filled matrixes of the

blocks from [1]. Vector of the right parts d hasan appearance (for boundary conditions with a? # 0):
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