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(57) H306peTeHI/Ie OTHOCHTCSI K 00JacTH 06pa60TKI/I JaHHBIX, B 4YaCTHOCTHU K 06p360TKe TCICMAaTHYCCKHUX ITAaHHBIX,

TOTyJaeMBIX OT TeJIEeMaTHUecKoro ycTpoicTBa TpaHcmoptHoro cpencta (TC) mis meneil mocTpoeHus KapThl €ro
MapmpyTa. TeXHHYECKHM pe3ynbTaToM SIBISETCS IOBBIIICHHE TOYHOCTH (OPMHPOBAHHS MapIIPyTa JIBIDKCHHS
TC ¢ mpuBsskoll k nudpoBoit Kapre. 3asBICHHBIH pe3ylabTaT JOCTUTACTCS 3a CUET OCYMIECTBICHHS CIOCO0a
noctpoeHust KapTel Mapmpyra TC Ha OCHOBE ITAaHHBIX TENEMAaTHKW, KOTOPBIA COIEPXKHT ITalbl, HA KOTOPBIX
MOTyYaloT HA BBIYMCINTENEHOM yCTPOHCTBE JAHHBIE IO MEHBIIEH Mepe OT OfHOTO TEIEMAaTHIECKOTO YCTpoiicTBa
TC, BriTrouaromue, N0 MeHbIIEH Mepe, CKOPOCTh, Teorpaduyeckie KoopauHaTsl, 06opotsl apurareins TC, 3HaueHne
cHmkenus TouHocTr (DOP), Bextop nemkenus (B/l) u Bpems prkcanny yka3aHHBIX TAPaMETPOB B TOYKAX MaPLIPYTa;
OTIPEIETIAIOT I Kaskaoi Touku MapiipyTta Bl 1 DOP, mpudem eciu o MeHbIIeH Mepe A7l OAHOW TOYKH MapIIpyTa
Bl 1 DOP otcyTcTBYIOT, TO 17151 JaHHOU Touku nprcBauBaercs BJ] u DOP n3BecTHOI crenyroniel TOUKH MapIpyTa;
BBITIOJTHSTIOT (PUIIBTPAIMIO TOYEK MapIIpyTa, Al KOTOPBIX Moka3atenb DOP B Tropn30OHTAIbHOMN MIOCKOCTH BBIIIE
3a[aHHOTO 3HAYEHHMs, a TAKKe TOYEK, AT KOTOpBIX ominure BJI BbllIe 3a7aHHON MOTPENIHOCTH MO OTHOLIEHHIO
Kk BJl nna cocenHux Touek; GopMHpPYIOT HaOOp OTGMIBTPOBaHHBIX ToueK Mapuipyra TC; ompenensior paguyc
Haxoxaenus: TC B reorpaguueckoii 00acTu Ha OCHOBAHMH, 110 MEeHbLIEH Mepe, nokazanuil DOP s xax ol Touku
U3 OT(GUIBTPOBAHHOTO HA0OPA; OCYLIECTRIIIOT HOPMAIM3ALMIO JAHHBIX C IIOMOILBIO 000TalleH s OT(HUIBTPOBAHHOTO
Habopa To4YeKk MapuipyTa Todkamu ¢ ycpeaHeHHbIM DOP u ckopoctu nsimkeHus TC; oCyLIECTBISIIOT HaJOXKCHHE
HOPMaJIM30BaHHBIX JaHHBIX Ha U(POBYIO KapTy U HopMupyIoT kapTy MapiupyTta TC ¢ npuBsi3Koii k mudpoBoit kapre.
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MIIK: GO6F 17/00

CIIOCOBb U CUCTEMA ITOCTPOEHUA KAPTBI MAPHIPYTA TPAHCIHHOPTHOI'O
CPEACTBA HA OCHOBE JAHHBIX TEJIEMATHKHA

OBJIACTb TEXHUKH

[0001] 3asiBJIeHHOE peIIeHHEe OTHOCHTCA K 00NacTh oOpabOTKH NaHHBIX, B YACTHOCTU K
00paboTke TeneMaTHYeCKWX JaHHBIX, TOJYY4aeMbIX OT TeJIEMaTHYeCKOro YCTPOMCTBA

TpaHcnopTHOro cpeactsa (TC) amst nenei moCTpoeHUs KAPTHI €ro MapLIpyTa.
YPOBEHb TEXHUKH

[0002] Ha cerognsituHui ©I3BECTHO MHOXKECTBO PELICHUH, MPEIHA3HAYEHHBIX U (PUKCcalun
touek Mapuipyta TC, ucnonb3ys NpU 3TOM MOMHUMO TIe0-KOOPIWHAT TaKXe M JaHHble C
tenematudeckoro ycrpoiictea TC. Takue pemeHus, Kak NPaBUIO, HCIONB3YIOTCA IS
peanm3anuu cepsuca Map matching, KOTOpbIH BbIONHsAET 00pabOTKy KOOPIMHAT U B PE3yJIbTaTe
BBIJIA€T KOOPAMHATHIL, IPUBSI3aHHBIE K OPOTe.

[0003] B xauecTBe aHaymora 3asBJICHHOIO PELIEHUS MOXHO PacCCMOTPETh MPOrPAMMHBIN
nponykT Fleet Telematics komnannn HERE. JlanHoe pernenue no3ponseT PUKCHPOBATH TOUYKH
MapIIpyTa U OCYIIECTBIATh UX 00pabOTKy 11 nocienyomero popmupoBanus LUppOBOH KapThl
nepememiennss 1TC Ha ocHoBanmu uH(popmanmu, mnomydaemoir ot TC, B dYacTHOCTH
TEJIEMAaTUYECKOrO yCTPOMICTBA.

[0004] HenocratkoM UW3BECTHBIX  peLIEHUN  SBJSAETCA  BBICOKAs  IOTPELIHOCTb U
3aI0yMJICHHOCTh TEJIEMATUYeCKUX JaHHBIX, YTO OOYCJIAaBIUBACTCS HEKAUYECTBEHHOW WM
HEIOCTATOYHOH MpenoOpabOTKON MAaHHBIX MPH HX HAJIOKEHWH Ha mudpoByr kapty (Map
matching). Jlpyrumu cioBamu, eciiu OTOOpakaTh ChIpble, HE OT(QWIBTPOBAHHbBIC NaHHBIE, MU
IoXo 00paOoTaHHBIE NaHHBIE, TO MTOTOBBIH (POpPMHPYyEMBIii MapupyT OyAeT MPOXOAWUTH B
yAaJleHUuH OT JOpPOT, HalpUMep, Yepe3 3JaHusl UK MO BOJE, HEKOTOPbIE TOUKH MaplIpyTa MOTYT
OBITH CHJIBHO YJIQJIEHBI OT COCETHUX, MJIH AK€ MOXKET MPOHCXOIUTh TOTEePs] KyCKOB MapIIpyTa.

ITpumep oToOpaskeHus! TaHHBIX MTPU TAKOM MOCTPOSHUH MapIIpyTa mpeacTanieH Ha Our. 1.
PACKPBITHE U3OBPETEHUA

[0005] JUist peleHnst CyIIeCTBYIOIEeH TEXHIUECKOH MpoOieMbl B TaHHOW OOJIACTH TEXHUKU

NpeasiaraeTcsi HOBbI CrocOo0 MOCTPOEHHs] MaplIpyTa ABM)KEHHs, KOTOPBIA BKIJIIOYAET B ceOs



¢unbTpanuo uHbopManMM Ui (POPMHUPOBAHUS TOYHOrO W mpaBwibHOro Mapupyra TC,
MPUBSI3aHHOTO K LU(POBOH KapTe.

[0006] TexHUYECKHMM pe3yJIbTATOM SIBJISETCSl TOBBIMIEHHE TOYHOCTH (OPMHPOBAHUSA
mapipyTa neuxkenus TC ¢ mpuBs3koi k udpoBoii kapre.

[0007] 3asiBICHHBII PE3yJIbTaT JOCTUTAETCS 34 CHET OCYLIECTBICHUs CrOco0a MOCTPOSHHUS
kapThl MapupyTa TC Ha OCHOBE JAHHBIX TEJIEMATUKU, KOTOPBIH COAEPAKUT 3TAIlbl, HA KOTOPBIX:

— TOJy4arOT Ha BBIYMCIUTENBHOM YCTPONUCTBE AAHHBIE OT 110 MEHBIIEH Mepe
OZIHOrO TenemaTtuieckoro ycrporictsa TC, BkroUaromme rno MeHblueil mepe
CKOPOCTB, reorpadpuieckrue KoopauHathl, 000poTsl asuraresns TC, 3HaueHne
cHwkeHus TouHoctd (DOP), Bexkrop aprkenus (BI) u Bpems pukcaumm
YKa3aHHBIX IapaMeTPOB B TOUKAX MapLIPyTa,

— OIpenessitoT AN Kaxkaol Touku MapupyTta B/l u DOP, npuuem ecnu fis no
MeHbllel Mepe ofHol Touku MapuipyTa B/l u DOP orcyTcTByIOT, TO 115
nanHol Toukn npucsansaetcs B/] u DOP usBecTHOM cienyromeil TOuku
MapuIpyTa,

—  BBINOJHSIOT (QUIBTPALMIO TOUEK MAPIIPyTa It KOTOPBIX Mokaszarens DOP B
TrOPU30HTAJIbHON IMJIOCKOCTH BBILIE 3aJaHHOTO 3HAYEHUs, 4 TAKXKE TOYEK, AJIs
KOTOpBIX oTiinune B/l Brlle 3aaHHON NOTrPELIHOCTH O OTHOLEHUIO Kk B/ nist
COCEIHUX TOYEK,

—  ¢opmupyroT Habop OTPHIBTPOBAHHBIX ToueK MapupyTa TC;

— ompexnesitoT paguyc HaxoxaeHus TC B reorpaduydeckoii 06JacTH Ha OCHOBaHUH
1o MeHbIuel Mepe nokasanuiit DOP s ka0l ToUKy U3 OTQUIBTPOBAHHOTO
Habopa,

—  OCYLIECTBJISIFOT HOPMAJTU3ALUIO TaHHBIX ¢ TIOMOLIBIO 00OTaleHuUs
oTUIBTPOBAHHOTO HAOOpa TOUYEK MapLIPyTa TOUKaMH ¢ ycpenHeHHbIM DOP u
ckopoctu nemwxkenns TC;

—  OCYULIECTBJIIIOT HAJIO)KEHUE HOPMAJIN30BAHHBIX JAHHBIX Ha HU(POBYIO KapTy; U

—  ¢dopmupyrot kapty Mapupyta TC ¢ mpuBs3Koi k HUPPOBOH KapTe.

[0008] B wacTHOM BapuaHTe peajH3alu Crocoda TOYKH MapuipyTa (PUKCHPYIOTCS 4epes
3a/laHHbII BpEMEHHOW HHTepBall WU paccTosiHue npu aBrkeHuu TC.
[0009] B npyrom 4yacTHOM BapuaHTe OCYINECTBJIEHUS CIIOCO0A TEIEMAaTHUECKOE Y CTPONUCTBO

npencrasisier OBD-ananrep w/wnu tenematudeckuii Mmoayiib yrnpasierans (TCU).



[0010] B npyrom 4acTHOM BapHaHTe OCYIIECTBIEHUS CTIOCO0a JOMOJHUTEIBHO BITOIHAETCS
o0paboTka OTPHIBTPOBAHHOTO HAOOpa TOUEK MAPIIPYTA, TPU KOTOPOH TOUKU MApLIPyTa AETSATCA
Ha IPYTIIbL, YIIOPAAOYEHHbIE IO BPEMEHH HX (pUKcaluu.
[0011] B npyrom gacTHOM BapHaHTE OCYLIECTBJIEHUs CrocoOa s KaKIOW TOUKH TPYIIIbI
BBIYHCJIIETCS PACCTOSIHUE 10 Y TH, COSIUHSIOIIEH NIEPBYIO U MIOCIEAHIOIO TOUKH FPYIIIbI, IPUYEM
€CJIN PacCTOSIHUE OT KaKJOW TOYKU MEHbLIE 3aJaHHOrO 3Ha4eHus E, TO y4uTBIBAIOTCSA TOJNBKO
HayvajbHasi U KOHEYHAasi TOUYKHU IPYIIIbL
[0012] B npyrom 4acTHOM BapHaHTE OCYLIECTBICHUS CIIOCO0A TOMOJHUTENBHO MO MEHbLIEH
Mepe OflHa IpyNIa JAeJUTCs HA ABE IPYIIbI B TOUKE MaKCUMAJIbHO YAJI€HHOU OT AyTH.
[0013] B npyroMm uwacTHOM BapHWaHTe OCYINECTBIEHHS Crocoba Ha 3Tane HOPMaJlU3aluu
TOYKHU C yCPEIHEHHBIMH NapaMeTpamMu J00aBIISIOTCS Ha 0Tpe3ok MapuipyTta TC, cogeprkarimii mo
MEHBIIEN Mepe 1B€ TOUKHU C 3aJJaHHBIM yaJIeHUEM ApPYyT OT Apyra.
[0014] B npyrom 4acTHOM BapuaHTe OCYIIECTBIIEHHs CrIoco0a Uil TOUEK C YCPEeIHEHHBIMH
napamerpamu onpenensiercss B/, ucxonst u3 nanpasierus asrxerus: TC.
[0015] 3asiBlIeHHOE U300PETeHHE TAKKE OCYLIECTBIISIETCS ¢ TOMOIIBEO) CUCTEMBI IIOCTPOSHUS
KapThl MapupyTa TpaHcopTHOro cpeactaa (TC) Ha OCHOBE NaHHBIX TEIEMATHKH, KOTOPast
COZIEPKUT:
10 MEHBIIEN MePE OJUH MPOLIECCOP;
10 MEHbILEH Mepe OJHO YCTPONCTBO XPaHEHUs JaHHBIX, COAEPIKALIEe MAIIMHOYUTAEMBbIE
UHCTPYKLUH, KOTOPBIE NIPU UX UCTIOJHEHUHU 10 MEHBLIEH MEPE OAHUM IIPOLIECCOPOM
BBITIOJIHSIOT JTallbl, HA KOTOPBIX:
— TOJy4aroT AaHHbIE OT MO MEHbIIEH MEPE OJHOTO TENIEMaTHYECKOr0 YCTPONUCTBA
TC, BKIIIOHAIOIIKE TIO MEHBLIEH Mepe CKOPOCTh, reorpaduueckue KOOPAHHATHI,
oboports! geuratens TC, sHayenne cHrkeHust TouHocTH (DOP), BexTOp
newkenus (BJ]) u Bpems pukcanim yka3aHHBIX TAPAMETPOB B TOYKAX
MapuipyTa,
— OIpenesstoT AN Kaxaoi Touku MapupyTta B/l u DOP, npuuem ecnu nis no
MeHbllel Mepe ofHol Touku MapuipyTa B/l u DOP orcyTcTByIOT, TO 1151
nanHol Toukn npucsansaetcs BJ] u DOP usBecTHOl cienyromei TOuku
MapuIpyTa,
—  BBINOJHSIOT QUIBTPALMIO TOYEK MAPIIPyTa IS KOTOPBIX moka3arens DOP B
TrOPU30HTAJIbHON IJIOCKOCTH BBILIE 3aJaHHOTO 3HAYEHUs, 4 TAKXKE TOYEK, AJIs
KOTOpbIX oTinune B/l Brllle 3aaHHON NOrPELIHOCTH O OTHOLEHUIO k B/ nis
COCEIHUX TOYEK,

—  (opmupyroT HaOOp OTPUIBTPOBaHHBIX TOYek MapupyTa TC,;
3



— onpexnensitoT paanyc HaxoxkaeHus TC B reorpadudeckoil o6macTu Ha OCHOBAaHUU
nokazanuii DOP niist kax ol Touky u3 oTQriibTpOBaHHOTO HA0OPa,

—  OCYUIECTBJISIIOT HOPMAJIU3ALUIO TaHHBIX € TIOMOLIBIO 0OOTaleHNs
OoTHUIBTPOBAHHOrO HAOOpa TOUEK MapLIpyTa ToOUKamMu ¢ ycpenHeHHbIM DOP u
ckopoctu aeuwxkenus TC,

—  OCYLIECTBIISIIOT HAJO)KEHHE HOPMAJIN30BAHHBIX JaHHBIX HA IIU(POBYIO KAPTY; U

—  (opmupyrot kapty Mapuipyta TC ¢ mpuBs3Koii K HUPPOBOH KapTe.
KPATKOE OITUCAHUE YEPTEXEN

[0016] @ur. 1 wumroctpupyer orobpakeHue mapiipyta TC, MOCTPOEHHOTO MO

HEOOpaOOTaHHBIM JTAHHBIM.

[0017] @ur. 2 WUTOCTpUpyeT OOIIHIA BU 3aIBJIEHHONH CHCTEMBI.

[0018] @ur. 3 WUTIOCTPUPYET NPUMEP TEJIEMATHYECKOrO YCTPONCTBA.

[0019] @ur. 4 WIUTOCTPUPYET OIIOK-CXEMY 3asBIEHHOTO CrIoco0a.

[0020] @ur. 5 wurocTpupyeT rpaduk NOKa3aHUH CKOPOCTH U I'e0-KOOPAMHAT IPH

nekennu TC.

[0021] @ur. 6 WILTIOCTPUPYET pUMeEp 00padOTKH KapThl MAPIIPYTa C TOMOLIBIO
3asIBIEHHOTO cr1ocoba.

[0022] @dur. 7 WILTIOCTPUPYET dTAI JOTOTHUTEIbHOU QUIBTPALIUN TOYEK MapLIPyTa.

[0023] ®dur. 8 WLTIOCTPUPYET NPUMEP KOMIBIOTEPHOIO BBIMUCIUTEIBHOIO YCTPOICTBA.
OCYHECTBJIEHUE U30OBPETEHUA

[0024] Ha ®ur. 2 mnpencraBneH oOmmi npuHOMIT padOThl 3asBIEHHOTO PELICHHS, B
YaCTHOCTH KOMITIOHEHTHI cucTeMsl (100) st o6paboTku Tenemarnyecknx naHubx. Cucrema (100)
Bkitoyaer B cedst TC (10), HA KOTOPOM YCTAHOBJIEHO ONHO HJIM HECKOJIbKO TeJeMAaTHYECKUX
ycrpoticts (110), obecneunBatroree coop Heodxoaumoni napopmannu ¢ TC (10) u nepenaun Ha
BBIYHCIUTENbHOE YCTPoicTBO (120). MHpopmanunel, codupaeMoii ¢ IOMOLIBIO TEIEMaTHYECKOTO
yctpoiictea (110), siBnsieTcsi, kKak npaBmio: ckopocTh TC, reo-KoOpauHAThI, OOOPOTHI IBUTATENS,
3HaueHue cHkeHus: Tounoctu (DOP), BexTop asrkenus (B/1), Bpems ¢pukcarun napamMeTpoB B
TOYKE MapIIPyTa.

[0025] DOP (dilution of precision ¢ aHIJI. — «CHIKEHHE TOYHOCTH») — TEPMHH,
UCTIONIBb3YIOIIMHCS B 00JIACTH CUCTEM TJIOOANbHOTO MO3MLIMOHUPOBAHUS ISl TIAPAMETPHUYECKOTO
OIHCAHUS T€OMETPUYECKOTr0 B3aWMOPACIIONOKEHHUs cyTHUKOB oTHOcUTeNbHO ['HCC-anTeHHbI

npuémanka (cM. https://ru.wikipedia.org/wiki/DOP). Korna cnyTHuku B 00JacTH BUIUMOCTH
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HAXOJATCS CIUIIKOM OJM3KO IPYT K JIPYry, TOBOPST O «CIa0O0i» T€OMETPHU PACIIONIOKEHHS
(BricokoM 3HaueHnu DOP), u, Ha000pOT, MpU TOCTATOYHOH yAANEHHOCTH T€OMETPUI0 CUUTAIOT
«cunbHOI (HU3koe 3HaueHue DOP).

[0026] Ha ®ur. 3 npencrasnen npumep Tenemarudeckoro ycrpoiicrsa (110). B xadectse
Takoro ycrpoiictsa (110) MoxkeT UCTIONIBb30BATHCS, HAIPUMED, TEIEMAaTUIECKUN TepMUHAI (QHTJI.
TCU - Telematic control unit), OBD-ananrep (OBD-nonrn) uiau ux coderanus. B obmem ciyuae
TeaemMaTudeckoe ycrpoictBo (110) comep kUt BBIMUCIUTEIbHBIN MOIYJb Mk mporeccop (111).
IIpu 3TOM MOXKET TakXe HCIOJIb30BATHCS MHUKPOKOHTpOIIEp, Mukponpoueccop wiu IITIBM
(FPGA anra. Field-programmable gate array).

[0027] VYerpoticto (110) Takke comepkut mamsath (112), Hanpumep, OnepaTHBHOTO W/UJIH
nocTosiHHOro THmna (Hampumep, ¢uoim-namsate). [lamate (112) comepkur HEOOXOAMMBIE
NPOrpaMMHBIE KOMaHABI IJIs1 MX HCMONHEeHus nmporeccopoM (111), a Takke MOXKeT o0ecrieunBaTh
XpaHeHHe TpeOyeMOro THIA TaHHBIX.

[0028] Yerpoiicteo (110) comepxxur THCC-monynb (113), koTOpBIi mpeAcTaBisier coOOH
aHTeHHy i npuema gaHHbIX oT cnyTHUKOB I HCC, nampumep, GPS, I'TIOHACC, BeiDou,
Magellan. Monyne cBszu (114) mpencrasisier coOOH OIHO WM HECKOJIBKO CPEACTB st
npuemMa/mepesayd  JaHHBIX 10 WH(POPMALMOHHOMY  KaHanmy, Hampumep, WLAN,
GSM/GPRS/LTE/5G, Bluetooth — momynu u T.11.

[0029] Tenematnueckoe ycrpoiicteo (110) mopkmouaercs k TC (10) mocpenctBom
cTaHnapTu3oBaHHbIX nHTEp(eiicos (115), B uactHoCcTH, ¢ momombio OBD paszbema, CAN muHbI,
Ethernet u T.. Uurepdeticer (115) MOryT qOnoNHUTENEHO 00€CTIEUNBATh MOAKIIOUEHIE BHELTHIX
ycTpoiicTs, Hampumep, ¢ mnomompro USB, IrDa untepdeiicoB u ap. KonkperHeli npumep
UCTIOJIHEHHs TeeMaTnyeckoro ycrpoiictBa (110) 3aBUCHT OT €ro KOHEYHOW TEeXHUYECKOM
peau3annm, 4TO MOKET MEHSTb COCTaB €ro 3JIEeMEHTOB 0e3 motepu TpedyeMoro GpyHKIHOHAA.
OnemeHThl Tenemarndeckoro ycrporictBa (110), kak MpaBHIIO, COCOMHSIOTCS MEXIYy COOOi
NIOCPEICTBOM IIUHBI MIePEeavyi JAHHBIX.

[0030] OcymectBienue 3asBieHHOro crnocoba (200) moctpoeHus: kapthl mapuipyta TC
npencrasieHo Ha @ur. 4. Ha nepsom stane (201) BeruucaurensHoe ycTpoicTo (120) monyvaer
ot Tenemaruyeckoro ycrporictsa (110) TC (10) HaOop BXOAHBIX HAHHBIX, KOTOPBIH CONEPIKUT
ckopocth TC, reo-koopaunatel, 00opotsl neurarens, DOP, B/] u Bpemsi pukcanum yka3aHHbBIX
napameTpoB B Touke Mapiipyta TC (10). Touku MOryT nepenaBaThbCst 4epes 3alaHHbIe BPEMEHHbIE
OTPE3KU WM 3aJJaHHOE PACCTOsIHUE, HAIpuMmep, pas B 2, 3, 5 cexkyHA Wi Kaxzable 20 METpOB.
JlaHHBIE MapaMeTpbl 3KCIEPUMEHTANbHO ObUIM BBIIBJIEHBI B XOA€ anpobauuy 3asBIEHHOTO
cniocoba (200) u mokazanu HauOobwid 3PGHEKT IS TOCTHKEHUS 3asIBJIEHHOTO TEXHUYECKOTO

pesysbTaTta. B Tabnuue 1 Huxke npeacTasieH IpuMep BXOIHBIX JaHHBIX.
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Tabmuua 1. Tune! gasHBIX

3HaueHne Tun

Cxopocts TC LIEJIOYHCIEHHOE

I'eo-xoopauHaTHI Hounrora u lllupora — ¢ nuasaroien
3aITON

OO00pOTHI IBUTATENS Ilenouncnennoe

DOP C nnasarorueii 3anaToit

Bekrop nemwkenusi(B]]) Ilenouncnennoe

Bpewms duxcaumu Jara u Bpems ISO 8601

[0031] Hanee Ha stane (202) ans kaxnoit Touku mapupyta TC (10) onpenensitor B/l u DOP.
3to Tpedyercs st o0OraleHns MOJTyYeHHbIX JAHHBIX B KaXIOH U3 ToueK. ECIH B MOy 4eHHBIX
Ha stane (201) mo Toukam Mmapupyta orcyrctByer B/l m DOP, TO BBINONHSETCS HOMOJIHEHUE
OaHHBIX JJIs1 TaKUX TOYEK HAa OCHOBE C(OPMHPOBAHHBIX HCXOOHBIX HaHHBIX. JlaHHBIE
3aMOJIHAIOTCS. HA OCHOBE CJEAYIOIMX TOYEK MaplIpyTa, T.€. €ClIM B TOYKaxX C n A0 ntm
orcyTcTByI0T nanubie DOP u B/l a B Touke ntm+1 nanHbie UMEIOTCS, TO B TOUKAX MapuipyTa C
n 1o n+m OyayT mpocTaBieHbl JaHHbIE U3 TOYKK n+m+1. Hanpumep, n3sectHa naoOpmMarus no
HECKOJIbKMM TOYKAM:

T1-37.61219° 55.75457 °,; DOP 11; Heading 140

T2 —37.61442 °, 55.75653 °; DOP 6, Heading 145

T3 -37.6179 °, 55.75845 °, DOP ?, Heading ?

T4 -37.62159 °, 55.7591 °, DOP 4; Heading 150.

J1nis1 BhIIEy Ka3aHHOTO TipuMepa st Touku T3 OyayT npoctasnenst nannbie mo DOP u Heading

u3 Touku 4 — 4 u 150.

[0032] Ha stane (203) HakomIeHHBIE JAHHBIE TPOXOAAT npoueaypy ¢unbtpanun. Ha ®@ur. 5
npeacTaBiieH rpapuk, Ha KOTopoM otodOpaskeHbl ckopocTh TC (10), monydeHHass ¢ MOMOLIBIO
OBD-pnonrna (110), u ckopocts TC (10), mopcuurannas ¢ nomombo [HCC-monyns (113) mo
reo-koopauHataM. Kak BUIHO, Ha rpaduike ecTb MHOTO BBIOPOCOB — KakK B OOJIBIIYIO, TaK U B
MEHBILIYI0 CTOpOHBL [IpoOmemMoil (uIbTpauuM NAaHHBIX C TIOMOLIBIO CTaHAAPTU30BAHHBIX
noaxonos, Hanpumep, GunbTp Kanmana, siBasieTcs TO, 4TO JaHHBIE JOCTATOYHO Pa3HOPOIHBI U
HI3Ko4acToTHBI. CyTh anropurMa ¢GpuibTpauun Ha sTane (203) cBOOUTCA K TOMY, YTO IJIS BCEX
COCEHUX TOYEK MapupyTa BbrMHcHAeTcs ckopocTh 1mo ['HCC-monynmro M BBINOJHSETCS
cpaBHeHHE CO CKOpocThio, moiy4deHHoi ot TC (10), u ecnu oTIMUME BBIIIE, Y€M AOIYCTUMAs

NOrpe€IHOCTb, TO OAHA U3 TOYCK YAAJSACTCA U3 IEPBOHAYAJIbHOTO Ha6opa JaHHBIX.



[0033] Taxxe Ha sTane ¢unbrparmu (203) BBITONHAETCS yAaJeHUE TOUEK IO IapameTpy
HDOP (cHmxeHne TOYHOCTH B TOPU3OHTAIBHON MIIOCKOCTH), TPH KOTOPOH OT(HIBTPOBBIBAIOTCS
TOUKHM MapuipyTa, B KoTopbix 3HaueHrne HDOP npesbilaeT noporosoe 3HaueHue, Harnpumep, 20.
OunbTpanus Touek MapuipyTa (203) BeImosiHsAETCS U Ha OCHOBaHMU rokasarenst B/l JlaHHbIi Bug
¢GuIpTpaLMK MPOUCXOAUT OKHOM B 3 TOYKH, HPH KOTOpOM Bbruucisiercss BJ] mist map Touek
MapupyTa, Hanpumep, 1 u 2, 2 u 3, 1 u 3. Ecnu nokasarens B/ nns cocegHux Touek BbIlIe
3aJaHHON MOTPELIHOCTH, TO MPOUCXOUT MOUCK BHYTPHU OKHA TOYeK co cxoxxuMm B/l Bce Touku
MapuipyTa, Ui KOTOPBIX BEKTOpP MABIJKEHHUS BBIYUCICHHBIM W TEpPEeNaHHbIH HE COBIMAJH
Y IAJISTFOTCSL.
[0034] I[To wrory ¢unprpammu Touek Mmapmpyta (203) dopmupyercs Habop
orpuibTpoBaHHBIX To4Yek (204) mapmpyrta aswkeHuss TC (10). OmgHako anst JOCTHIKEHUS
TpeOyemoii TounocT HanokeHus: Touek mapuipyra TC (10) Ha uudpoByro KapT HEOOXOAMMO
JOTIOTHUTEIBHO 00padoTaTh JaHHbBIE.
[0035] Janee no oruIbTpOBaHHOMY HaOOPy TOdek MapiupyTta (204) BBIMONHSETCS 3Tarl
(205) Beruncnenus paguyca noucka (Haxoxaenus) TC (10). Ha nanHom stane (205) onpenensiror
panuyc HaxoxkneHus: TC (10) B reorpaduueckoii odnactu Ha ocHoBannu nokaszanuii DOP nmnst
KaXI0H TOYKU U3 OT(QrIbTpOoBaHHOTO Habopa (204).
[0036] JIns KaXKAOW TOUKU MapLIpyTa BBIUUCIAETCS PaguyC MOMCKA MCXOAs M3 MapameTpa
DOP, nanpumep:

DOP < 1 — paguyc noucka 5w,

DOP > 1 — paguyc nmoucka 3 * DOP * 1.5 m.
[0037] Heo0xoauMo OTMETHTD, UTO MPHUBEACHHBII NIPHMEp pacdera, B YaCTHOCTH IapaMeTp
1.5 m ana pacuera DOP > 1, mMoxeT OTIAMuYaThCS Uil PA3JIMYHOTO THUIA TeJIeMaTUYeCKUX
yctpoiict (110), a Gonee ToYHO B 3aBUCUMOCTH OT KoHKpeTHOU monean [HCC-monyns (GPS
wi ['JIOHACC npuemnuka). 3uas Bepcuto THCC- monyns (113) 1 TO4HOCTB, ¢ KOTOPOH TOT B
IaHHbIH MOMeHT onpexaeisier koopauHatel TC (10), MoxHO npenckasate paguyc B koropom TC
(10) MOXxKeT HAXOOUTCS B MOMEHT BPEMEHH.
[0038] Jlanee BBITIOJHSIETCS 3Tan HOpMaJH3alu JaHHbIX (200). BBUIY TOTO, 4TO TOYHOCTH
MOCTPOCHHUSI MapIIpyTa C TOMOLIBI0 KapTorpaguyeckux CEepBHCOB, Hampumep, MapMatching
MapBox MOXeT yXyAIIaTbCsl HA OCHOBAHUH JJAHHBIX C HEPABHOMEPHBIMU BPEMEHHBIMU PSIAMH,
HEOOXOIUMO OCYIIECTBHTh OOOTralieHHe ITaHHbIX TOYKaMH. J[JIs1 3TOro TOYKM MapiipyTa
BCTABIISIFOTCS B LIEHTPE OOJIBIINX OTPE3KOB M 3aIOJIHAIOTCS YCpeqHeHHbIMH HaHHbIMU 110 DOP u
ckopoctu. Kak OpuIO yka3zaHO B mpuMepe BbIIE B MapIIPyTe ABE COCEAHHE TOUKU OKA3aJHCh
JOCTaTOYHO y/IAJIEHBI:

T1 [Mupora 37.710919, Honrora 55.750522; DOP 11; Heading 140
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T2 [MIupora 37.721959, Honrora 55.753132; DOP 6; Heading 145.
Mesxny HuMu Oyzer nobaBiieHa erie ojHa TOUKa:
Bx = cos(lat2) * cos(lon2-lonl);
By = cos(lat2) * sin(lon2-lonl);
latMid = atan2(sin(latl) + sin(lat2), ...
sqrt( (cos(latl)+Bx)*(cos(lat1)+Bx) + By*By ) );
lonMid = lon1 + atan2(By, cos(latl) + Bx).
s DOP U Heading Oyzner B3siTO cpeiHee 3HaUeHHe.
[0039] Hanpumep, npu ¢uipTpanun To4ek MapiipyTa, B OTGUIBTpOBaHHON BBIOOPKE (204)
OKa3bIBAIOTCS OTPE3KU MEXy COCETHUMHU TOUKAMU MapIIpyTa ¢ paccTostHueM Oospine S00M (310
NPUMEPHBIA TTapameTp, U Ui Pa3IMYHBIX CIIydaeB MOXKeT ObITh BbIOpaHO oT 200M no 1kM, 4TO
yCTAHABJIMBAETCS] HACTPOHKAMH NPOrpaMMebl). B maHHOM citydae eciii Ha OTPEe30K MEKAY STHMHU
TOYKaMHU J00ABHThH €IIe OAHY TOYKY, TO KOOPAMHATHI BBIYMCISIFOTCS KaK CEpearHa OTPe3Ka,
CKOpoCTh U mokasaHue DOP BBMHCISIOTCS Kak CpenHee, a BEKTOp IBM)KEHHUS BBIUYHCISAETCS
UCXOns U3 TeKyuero HanpasneHus aeuxenus TC (10).
[0040] HopmanusoBanneie naHHbie Ha dTame (200) nmanmee mepemarOTCss B CEpPBUC IS
HAJIOXKEHHsI TIOJIYYEHHBIX TOYEK MapIipyTa Ha LU(PPOBYIO KapTy € MNPUBA3KOW K MeCTaM
nepemenienns TC (10), B yacTHOCTH, TOporam, nepeysaKam U T.I1., ¥ TOCTPOSHUIO HTOTOBOH KapThl
(207) mapupyTa TC (10). Ha @ur. 6 npencrasien npumep paboTsl 3asBIeHHOT0 criocoda (200).
Ha xapre A mnokasan mpumep a0 npumeHeHust crnocoba (200), ma xapre B — mocne ero
npumeHenus. Ha ®ur. 6 BHIHO, YTO TOYHOCTh MOCTPOEHUs] HU(POBOTO MapLIPyTa MO KapTe
MECTHOCTH BO3pOCJIa U MapUIPyT MPaBUIbHO NMPUBS3aH K YJIUIAM, IO KOTOPBIM OCYLIECTBIISIOCH
nepemernenre TC (10).
[0041] ITpu moctpoenun undposoi kapTel MapmpyTta aABrkeHus: TC (10) monydeHHbIH U
oOpaboTtaHHbIi HAOOp Touek oOpadaTriBaeTCst maukamu (6aTyaMu) U, Kak MPaBUIIO, BHAXJIECT, T.K.
B HEKOTOPBIX CIIy4asiX MPH MPOCTOM OaT4UHTe OYAyT MPOUCXOAHNTH OLUTHOKH 00pabOTKH.
[0042] Anroput™M GaTYUHTA CITETYFOIIHIA;
1) N — gucno To4ek st 00pabOTKH BHAXJIECT;
2) MapupyT apoduTtcst Ha 6aTun pasmepom He Oonee 100-N;
3) 3artem oOpabatbiBaeM TiepBbIii OaTy,
4) bepytcs nocnenane N Touek 00pabOTaHHBIX JAHHBIX M BTOPOH Oaty;
5) Ilponecc moBTOpsieTCs A0 MOCIEAHEro Oarya;
[0043] KoHeuHble TOYKH MapHIpyTOB 4acTO OBIBAIOT B MECTaX, 7€ JOpPOra Ha KapTe He
o0o3HaveHa (MapKOBKH, IMyTH MEXy AoMaMHt | T.1.). CyimecTByrouiue anroputMel Map matching

B TAKUX CUTyaLUsX pabOTaIOT HEAOCTATOUHO TOYHO, YTO O0TOOpakeHo Ha kapre. A @ur. 6. s
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peleHus 3Toi mpobaeMbl repes 3TarnoM GUIbTpaunun Touek MapipyTa (203) BBINOTHIETCS [IUKIT
00paboTKH HE BCEro MapIIPyTa, a TOJBKO BHYTPEHHUX TOUYEK, B XOJ€ KOTOPOro OTOpachiBaeTCs
HAuajo M KOHEL MapIipyTa, 3aTeM K OoOpaOOTaHHBIM AaHHBIM N00aBsieM HAudalo U KOHELl
OpUTHMHAJIBHOrO MapiupyTa. Hauano m koHer MapuipyTa Onpenensercst CIeAyIOmUM 00pa3oM:
Oepercs 5% mapuipyTa, MO0 YaCTh 0 TOTO, KAK CKOPOCTh aBTO cTaHeT Oosbliie 10km/4.

[0044] Ha ®wr. 7 npexncrasien yactHoe aonojgHeHue stamna (205). s ynopsgo4eHHOro mno
BpeMeHH Habopy Touek (P1-P7) MapiupyTa MOKET ONPEResaTbCs PACCTOSTHUE [Tl BCEX TOUEK JI0
ayru (C), cCoOequHsIOEeH MepBy0 U MOCISIHIOI TOYKK Habopa. Ecimu paccTosiHue oT Kaxmoi
TOYKHA JIO0 AYTM MEHbLIE HEKOTOPOro 3amaHHoro 3HadeHus E, To oOpabaThiBaeTcs TOJIBKO
HavaJbHas U KOHeYHast Touku Habopa (P1) u (P7). B npoTtuBHOM cityuae HAOOp TOYEK JEJTUTCS Ha
IB€ TPYIIIBL, YIOPSIOYEHHBbIE IO BPEMEHH (PUKCALMK TOYEK MapIupyTa, NpPUYEM JeJeHUE
NPOMCXOAUT B TOYKE MapLIpyTa, MakCHMMajbHO yaajdeHHoi ot ayru (C), m 3arem mporenypa
noBTopsieTcs. JIaHHBIH MOIXO MO3BOJISIET YMEHBIIUTD KOJIMYECTBO TOUEK MAPIIPYTa, 32 CYET YEeTO
TOYKU OyAyT TOJBKO B MOBOPOTAX MIIM B MECTax C BbICOKOH norpemHocTeio [ HCC-momy nisi.
[0045] Ha ®wur. 8 mnpencraBneH oOmMHA NpUMEP BBIYUCIUTEIBHOTO KOMITBIOTEPHOTO
ycrpoiictsa (300), KoTOpoe MpUMEHSIETCS IS pean3alny 3asBieHHoro crnocoda (200). B obmem
ciyudae ycrpoiictBo (300) comep:KUT Takve KOMIIOHEHTHI, KaK: OAMH WIN Oojiee MpOIecCOopoB
(301), mo MeHbIel Mepe OAHY OmNepaTHBHYIO MamsTh (302), CpencTBO MOCTOSTHHOTO XPAHEHHS
nannbix (303), uHTepdeiicsl BBOma/BeiBona (304), cpenctso B/B (305), cpencra cereBoro
B3aumonencTaus (3006).

[0046] ITpoueccop (301) ycrpoiicTBa BBINNOJHAET OCHOBHBIE BBIYUCIUTEIbHBIE OIEpaLUy,
HeoOxomumbIe s PyHKUMOHUPOBaHUs ycTpoiicTsa (300) miu (pyHKLMOHATA OTHOTO WK OoJee
ero koMmrnoHeHToB. [Ipoueccop (301) ucnonHseT HEOOXOMMMbIE MAIIMHOYUTAEMbIE KOMAHIIbI,
cozeprkalmecs: B onepaTuBHoN namsitu (302).

[0047] IMamsate (302), xak mpaswiio, BbinojHeHa B Bume O3Y u comep:kuT HEOOXOIUMYHO
NPOTrPaMMHYIO JIOTHKY, obecreunBaronyro Tpebyembiii (yHkuuoHan. CpencTBo XpaHEHUs
nanHbIx (303) moxer BemodHATBC B Buae HDD, SSD nmckoB, pelinq MaccuBa, CETEBOTO
XpaHWINIIA, (PIBUI-MAMSITH, ONTHYeCKUX Hakonutenen napopmannu (CD, DVD, MD, Blue-Ray
mrckoB) U T.I. Cpencteo (303) mo3BOISAET BHIMONHATE JOATOCPOYHOE XPAaHEHHE PA3IMYHOTO BHIA
uHpopmanmy, Hampumep, HCTOpHH 00paloTKM 3ampocoB  (JIOTOB), HIEHTH()UKATOPOB
NOJIb30BATENEH, TaHHBIE KaMep, N300paskeHUs U T.IL

[0048] Wnrepodeiicel (304) mpencraBisiroT coOO# CTaHIAPTHBIE CPEACTBA MOIKIFOYEHUS,
Hanpumep, USB, RS232, RJ45, LPT, COM, HDMI, PS/2, Lightning, FireWire u T.n1. Boibop

uHTepdeiicoB (304) 3aBUCUT OT KOHKPETHOrO HMCIIONHEHHs ycTpoiictBa (300), KOTOpoe MOXKET



NPEACTaBIATh COOOH MEePCOHANBHBI KOMIBIOTEP, MEHH(PEM, CepBEpHBIA KJIacTep, TOHKHH
KJIMEHT, cCMapTdOH, HOYTOYK U T.IL.

[0049] B xauectBe cpencre B/B mannbix (305) MOXeT HCHONB30BATBHCS: KIABUATYPA,
TDKOUCTHK, TUCTIIEH (CEHCOPHBINM AUCIUIeH), MPOEKTOpP, Taunaa, MAaHUMYJSITOP MBIIIb, TPEKOOI,
CBETOBOE MEePO, TUHAMUKHU, MUKPO(OH H T.II.

[0050] CpenctBa cereBoro B3ammoneictBus (306) BbIOMpAIOTCS U3 YCTPOMCTBA,
o0ecrneunBarOIUi CETEBOM MpUeM U Mepenady naHHbIX, HanmpuMmep, Ethernet kapty, WLAN/Wi-
Fi monynb, Bluetooth monynb, BLE monynb, NFC monyins, IrDa, RFID monyns, GSM monem u
. C nomoumpto cpencrBa (306) oOecneunmBaercs oOpraHu3amusi OOMEHa aHHBIMH IIO
NPOBOAHOMY WJIM OECIPOBOAHOMY KaHaly mepenaun naHHbX, Hanpumep, WAN, PAN, JIBC
(LAN), Untpaner, Untepuer, WLAN, WMAN wiu GSM. KomnonenTs! ycrpotictsa (300), kak
NPABUJIO, COTPSIKEHBI OCPEACTBOM OOIIEl INHBI ITepeavn JaHHBIX.

[0051] B mHacrosmmx Mmarepuanax 3asBKU ObUIO TPEACTABICHO MPEANOYTHTENbHOE
PAaCKpBITHE OCYINECTBJICHHE 3asBJICHHOTO TEXHHYECKOrO pEeLIeHHs, KOTOPOE€ He OJDKHO
UCTIONIb30BAThC KaK OTPAaHMYMBAIOIIEE MHbIE, YACTHbIC BOILUIOLICHUS €0 Pean3aliii, KOTOpbIe
HE BBIXOJISIT 32 PAMKH HCTIPAIINBAEMOro 0ObeMa MPaBOBOW OXPaHbI U SIBJISTIOTCS] OUEBUIHBIMHU JUTS

CIICuaJIMCTOB B COOTBeTCTBYIOLHeﬁ 00JIaCTH TEXHUKHU.
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DPOPMYVYIJIA

1. Cnocob nmoctpoeHus kapThl MapipyTa TpancnoptHoro cpeactsa (TC) Ha ocHoBe
JAHHBIX TE€JIEMATUKH, COAEP KALIUI 3TAIbL, HA KOTOPbIX:

— TOJy4aroT Ha BbIYMCIUTENBHOM YCTPONCTBE AAHHBIE OT 110 MEHBIIEH Mepe
OJIHOTO TenemaTtudeckoro ycrpoiictsa TC, BitoHaroue 1o MeHbleil mepe
CKOpOCTBb, reorpadpuieckue KoopauHatbl, 00opotel asuratens TC, 3HaueHue
cHwkenus TouHoctu (DOP), Bekrop asrkenust (BI) u Bpems pukcauun
yKa3aHHBIX [1aPaMETPOB B TOUKAX MapLIPyTa;

— OIpenessifoT Ans Kaxkaon Touku MapuipyTta B/l u DOP, npuuewm ecnu nis no
MeHbllel Mepe ofHol Touku MapuipyTa B/l u DOP orcyTcTByIOT, TO 1151
nanHol Toukn npucsanBaetcs BJ] u DOP usBecTHOM cienyromei TOuku
MaplIpyTa,

—  BBINOJHSIOT (QUIBTPALMIO TOYEK MAPIIPYTa It KOTOPBIX Mokaszareias DOP B
TOPU30HTAJIbHOMN MJIOCKOCTH BBILIE 3a/laHHOTO 3HAYEHMUs, a TaK)Ke TOUeK, AJis
KOTOpbIX oTiinune B/l Brlle 3aaHHON NOTrPEIHOCTH O OTHOWEeHUIO k B/ nis
COCEIHUX TOYEK,

—  (opmupyroT HaOOp oTPUIBTPOBaHHBIX TOYek MapupyTa TC,;

— onpenessitoT paauyc HaxoxkaeHus TC B reorpadpudeckoil 06sacTv Ha OCHOBAaHUU
1o MeHblIel Mepe nokasanuii DOP st kaxmoit Touku u3 OTUIBTPOBAHHOTO
Habopa,

—  OCYLIECTBIIIIOT HOPMAJIHM3ALUIO aHHBIX C TOMOIIBIO O0OTaIeHUs]
oTHUIBTPOBaHHOTO HAOOpa TOUYEK MapLIPyTa TOYKaMU ¢ ycpenHeHHbIM DOP u
ckopoctu nemwxkenus TC;

—  OCYULIECTBJISIIOT HAJIOKEHHE HOPMAJIN30BAHHBIX JAHHBIX HA IU(POBYIO KaAPTy; U

—  (dopmupyrot kapty Mapupyta TC ¢ mpuBsa3Koi K HUPPOBOH KapTe.

2. Cnocob mo 1.1, XapakTepu3yIUics TeM, YTO TOUKH MapiIpyTa GUKCHPYIOTCS Yepes3
3a/laHHbIN BpEMEHHOW HHTepBall WIH paccTosiHue rpu aBrkeHuu TC.

3. Cnocob mo m. 1, XxapakTepu3yOILIHICS TeM, YTO TeJIeMaTHIYeCKOe YCTPONUCTBO
npencrasisier OBD-anantep w/wim Tenematudeckuii moayis yrpasienus (TCU).

4. Crnocob mo 1.1, XapakTepu3yIOMUNCs TeM, YTO TOMOJHUTENIbHO BBITOJIHSIETCS] 00padoTKa
OTGUIBTPOBAHHOTO HA0OpA TOUEK MAapLIPyTa, IPH KOTOPOH TOUKH MapLIPyTa AEISATCS Ha

TPYIIIEL, YIIOPSAOUYEHHBIE TI0 BPEMEHH UX (PUKCALIIHL.



Crioco0 o 1.4, XapakTepU3yIOMUNACS TeM, YTO JJIS K&KJOH TOYKHU TPy bl BBIYUCISIETCS
pPacCTOsIHUE 10 AyTH, COSAUHSIOIIEH IEPBYIO U MOCJIEIHIOK TOUYKH IPYIMIIbL, IPUYEM
€CJIM PAaCCTOSIHUE OT KaKIOH TOYKHU MEHbLIE 3aAaHHOr0 3Ha4eHus1 E, TO yuUnuThIBatOTCs
TOJIbKO Ha4aJIbHasi U KOHEYHAsl TOUKU IPYIIIIbL

Crnioco0 1o 1.5, XxapakTepU3yOIUNICS TeM, YTO AOMOJHUTEIBHO 10 MEHbIIEH Mepe OTHa
rpyImna AeJUTCs Ha IBE IPYIIbl B TOUKE MAKCUMAJIbHO yAAJIEHHON OT AYTH.

Crnioco0 o 1.1, XxapakTepU3yOLIMNACS TeM, YTO Ha STare HOPMAJTU3aLH TOUYKH C
yCpEIHEHHBIMH MapaMeTpaMu 100aBISIIOTCS Ha oTpe3ok MapiipyTta TC, cogeprkamiuii mo
MEHBLIEN Mepe IB€ TOUKHU C 3aJJaHHBIM yJaJleHueM ApPYyT OT Apyra.

Crioco0 o 1.7, XxapakTepU3yOMIHUNACS TeM, UYTO JJISl TOYEK C YCPEIHEHHBIMH
napamerpamu onpenensiercs B/, ucxonst u3 nanpasnenus aumxeHust TC.

Cucrema nocTpoeHus KapTel MapuipyTa TpaHcnoptHoro cpenctsa (TC) Ha ocHoBe
JAHHBIX TEJIEMATUKH, COIepKaIas

M0 MEHbIIEN Mepe OJIUH MPOLIECCOp;

110 MEHBILEHN Mepe OJTHO YCTPONCTBO XPaHEHHUs JAHHBIX, COAEPIKALIee MAIIMHOYUTAEMBbIE
WHCTPYKLUH, KOTOPBIE IPU UX UCIOJHEHUH 10 MEHBLIEH MEPEe OAHUM IIPOLIECCOPOM
BBITNIOJIHSIOT JTallbl, HA KOTOPBIX:

— MOJIyYaroT AaHHBIE OT IO MEHbILIEH Mepe OJHOrO TEeJIEMaTHYECKOr0 YCTPONCTBA
TC, BrirOHaroIye Mo MEHbLIEH Mepe CKOPOCTh, reorpapuueckue KOOpAHHATHI,
oboports! geuratrens TC, 3Hauenue cHkeHust TouHoctd (DOP), BexTop
nsrokenus (B/1) u Bpems pukcaniuy yka3aHHBIX TAPAMETPOB B TOUKAX
MapuipyTa,

— omnpenesstoT Ans Kaxaon Touku Mapuipyta B/l u DOP, npuuem ecnu niist mo
MeHbllel Mepe onHol Touku MapuipyTta B/l u DOP orcyTcTBytoT, TO 10151
nanHol Touku npucsanBaetcs: BJ] u DOP usBecTHOM cienyromei TOuku
MapuipyTa,

—  BBINOJHSIOT (QUIBTPALMIO TOYEK MAPIIPyTa IS KOTOPBIX Moka3arens DOP B
TOPU30HTAJIbHON IJIOCKOCTH BBILIE 3aIaHHOTO 3HAYEHUs, 4 TAKXKE TOYEK, AJIs
KOTOpPBIX OoTJInuue B/l Boille 3a4aHHON MOTPEIHOCTH MO OTHOLEHHIO K BJI ans
COCEIITHUX TOYEK,

—  (opmupyroT Habop oTPuIETpOBaHHBIX TOYeK MappyTa TC,;

— onpenenstoT paanyc Haxoxkaerns TC B reorpapudeckoii 06iacTi Ha OCHOBAaHUH

nokazanuii DOP niist kax ol Touky u3 oTQriIbTpOBAaHHOTO Ha0OPa,



OCYLIECTBIIIIOT HOPMAJIH3ALUIO JAHHBIX C TOMOLIBIO O0OTALeHUs
OTQUIBTPOBAHHOrO HAOOpa TOUYEK MapUIpyTa TOUKaMH ¢ ycpenHeHHbIM DOP u
ckopoctu nukenus TC,

OCYILECTBJISAIOT HAJIOKEHHE HOPMATN30BAHHBIX JAHHBIX HA LIU(POBYIO KapTy; U

bopmupyroT kapty mMapupyTa TC ¢ npuBsi3koii k 1udpoBoii kapTe.



dur. 1



Cropoeth
Teo-koopAuHATE!
OGepoTel ABHFATOIA

BexTop AprukeHuA
Bpems

3uauerue cHibkeHus TouHeeTH (DOP)

100

10
TenemaTnueckoe YeTPOHCTED
110
dur. 2
110
Hpengccop Hamsre
> —
i 112
FHCC-mozy s E Moy s cBs3H
13 5 114

Untepdeiic noaxmoueHus  <—

dwur. 3




HenyyeHne AaHHEBIX OT
TeAEMATHYECKOr0 yCTPOeTEa
TC B Toukax Mapuipyta

\ 4

Onpenenenne DOP u BA B
KaXKAOH ToUke MapuipyTa

A 4

DuAbTPALUs TOUEK MapLpyTa
no DOP u BJ

\ 4

DopmHpoBaHHe
oT¢uALTPOBAHHOrO HAGOPA
TOHUEK MapHIpyTa

h 4

Onpenenenne naxoxaerus TC B
OKPECTHOCTH OTHUALTPOBAHHBIX
TOHEK MAPHIPyTa

A 4

Hopmasnuzauys AaHHBIX

A 4

Dopmuposanne nudpoBoii
KapThl MapHipyTa Ha OCHOBAHUY
HOPMAaN30BaHHBIX AAHHBIX

201

202

203

204

205

206

207
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EATIB/OI1-2
EBPA3ZUUCKOE IATEHTHOE BEAOMCTBO

OTYET O TIATEHTHOM Homep espasuiickoil 3aaBku:

IIOUCKE 201991893
(ctatba 15(3) EATIK u npasuno 42
[TatentHo# nHcTpykunu k EATIK)

Hara nopaun: 11 ceHtabps 2019 (11 .09.2019)|I1aTa MCIIPALIMBAEMOTO MPHOPUTETA:

HasBanue nsobperenus:  Crnocod W cucTeMa NOCTPOEHMs KapThl MaplipyTa TPaHCIOPTHOIO CPEACTBA Ha OCHOBE
JAHHbIX TEJIEMAaTHKH

3assutens:  BPAMT BOKC DUUKEHN JIMMUTE[]

D Hexotopbie nyHKTbI hOpMYJibI HE MOAJIEKAT NOUCKY (CM. pa3aen | fonosiHUTEALHOrO JIHCTA)
D EanHcTBO H306peTeHus He cobaioneno (cm. pasaea Il 1onoTHHTENIBLHOrO INETA)

A. KITACCHOPUKALNWA ITPEAMETA U30BPETEHUA:
MIIK: GO0IC 21/30 (2006.01) CIIK: GOIC 21/30 (2013-01)
G018 19/39 (2010.01) GO1S 19/39 (2019-08)

Cornacuo MexiyHapoaHo# natenTHol knaccudukaunu (MITK) unn HaunoHanbHoM knaccupukaunu u MITK

b. OBJIACTb ITOUCKA:

MHHUMYM NMPOCMOTPEHHOM LOKYMEHTaLMK (cucTeMa knaccudukaumu u uuaekesl MITK)
GO1C 21/00, 21/26, 21/28, 21/30, GO1S 19/00, 19/01, 19/13, 19/14, 19/38, 19/39, GO5D 3/00

Jpyras nposepeHHas JOKYMEHTaLKs B TOM Mepe, B KaKol OHa BKJIIOUCHA B 00/1aCTh NOKCKa:

B. JOKYMEHTBI, CYHHTAIOIUMECA PEJIEBAHTHBIMU

Kareropus* CChbIIKM Ha JIOKYMEHTbI C YKa3aHMEM, TJIE ITO BO3MOXKHO, PENIEBAHTHBIX HacTel OtHocuTest K nynkry Ne
A US 2016/0377440 A1 (HERE GLOBAL B.V.)29.12.2016 -9
A US 5948043 A (ETAK, INC.) 07.09.1999 -9
A US 2008/0004804 A1 (NEC CORPORATION) 03.01.2008 1-9
A RU 2640660 C2 (POP I'TTOBAJI TEXHOJIOJKUC, JIJIK) 11.01.2018 1-9

DI’IOCHCH}/IOULMC JOKYMECHTEBI YKa3aHbl B NPOAOIKECHHH Fpa(l)bl B D JIAHHBIC O NATCHTaX-aHalorax yKa3aHbl B NPpUAOKCHHH

[F OCOBbIC KaTCrOpHI CCHLTOUHBIX A0KYMEHTOB! "T" 6onee NO3AHWI NOKYMEHT, ONyONHKOBAHHBIA NOCNE AAThI
"A" NOKYMEHT, Onpeaensiommnii obui ypoBeHb TEXHHKHN NPHOPHTETA H NPUBEACHHbBI N MOHUMAHHA W300NETEHMUA
"E" Gonee paHHHI IOKYMEHT, HO ONYOIMKOBAHHbIH Ha aaTy "X" NOKYMEHT, uMetoluii Hanbonee 6113KOE OTHOLEHHE K NpeaAMETY
noJa4y eBpasHiiCKoH 3as8BKH MM NOCTE Hee noucKa, NopovaLMi HOBU3HY WM M306peTaTeNbCKUIt YPOBEHS,
"O" JOKYMEHT, OTHOCALUHIHCA K YCTHOMY PACKPbITHIO, JKCMOHH- B3sTHIii B OTACNBHOCTH
POBAHHUIO W T.1L. "Y" NOKYMEHT, UMEIoLHil HanboJiee 6:1M3K0e OTHOLWCHHE K NPCIMETY
"P" NOKYMEHT, ONYONMKOBAHHbII /10 A&TBI 1104241 €BPA3HITCKOM NOMCKA, NOPoUaLIHii H300pETaTENtbCKMI YPOREHDB B COUETAIMM €
3aBKH, HO MOCNE AaThi UCNPALLHBAEMOTO IPHOPHTETA APYIMMHU AOKYMEHTAMH TOM )K€ KaTeropuu
"D" DOKYMEHT, MTPUBEACHHDII B €BPA3UIACKON 3asBKe "&" NOKYMEHT, ABJSIOULHHCSA NATEHTOM-aHAIOTOM
"L" NOKYMEHT, NPUBEJEHHbIH B IPYIUX LENAX
Jlara 1eUCTBHTEILHOrO 3aBEPILEHHS MATEHTHOTO NOUCKA: 06 nexabps 2019 (06.12.2019)

HaumenoBanue u aapec Mex/IyHapoaHOro NOKCKOBOro oprava: | Y MOJHOMOYEHHOE JIMLO :
®denepanbHbIil HHCTHTYT
NPOMbIILIEHHOMH COGCTBEHHOCTH %\ 10.B. Xununa

P®, 125993, Mocksa, I'-59, I'CI1-3, Bepexkosckas Hab.,
1. 30-1.®akc: (499) 243-3337, reaeraiin: 114818 [MOJJAUA | Tenedon Ne (499) 240-25-91
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