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WH®OBYC — HOBbIU TUM UHTENJIEKTYAJIbHOIO TPAHCIMOPTA ANA
BHYTPUITOPOLOCKUX MACCAXUNPCKUX NEPEBO30OK

BeepneHue. ABTomo6MNN Ge3 BoaMTENs — TpaHCMopT ByayLuero, KoTo-
pbIiA yXe ceiiyac NoCTENEeHHO BXOAWT B Hallly W3Hb. Bce yalle nosensior-
Cst HOBOCTY O TOM, YTO WUCMONb3YIOTCS TPAHCNOPTHbIE cpeacTBa 6e3 ynpas-
NEHNs YenoBekoM. BMmecTe ¢ pasBUTMEM TakuX TPAHCMOPTHbIX CPELCTB
pesko BCTaeT BOMPOC O PErynMpoBaHUN ABVKEHWS TaKWMX TPaHCMOPTHbIX
cpeacTs. [JaHHyto Mpobnemy MOXET peLnTb UCMOMNb30BaHNE VHTENMEKTY-
anbHbIX CUCTEM YNPaBNEHNS ABVKEHNEM TPAHCMOPTHBIX CPEACTB W MHTEN-
NEKTyanbHbIX TPAHCTIOPTHBIX CPEACTB 6€3 yNpaBNeHNs YENOBEKOM.

OpHUM W3 HanpaBMneHuiA Pa3BUTUS VHTENNEKTYanbHOrO TpaHenopTa
ABnseTcA pa3paboTka TPaHCMOPTHBIX CPEACTB AMNS BHYTPUTOPOACKOA M
MeXOyropoaHei nNepeBo3kW NacCcaxupoB. BaxkHOA OTNNYMTENBHOW Xa-
PaKTEPUCTUKOIA TaKuX TPaHCMOPTHbIX CPELCTB SBMSETCA B3anMoLen-
CTBME Maccaxupa C TPaHCMOPTHbIM CPEACTBOM W OTCYTCTBME MML,
YNPaBISIOLLEro TPaHCMOPTHLIM CPEACTBOM.

[anbHeiwee pa3BuTiie MO 3TOMY HaMpaBMEHWKO MO3BOMMT CO3AaTh
VHTENNEKTyanbHy WHCOPMALMOHHYI0 CUCTEMY ABWKEHWS TpaHCMOpT-
HbIX CPEACTB, a Takke pa3paboTaTb HOBble MEPCMEKTUBHbIE CHCTEMbI
nepeaBWKEHNS NaccaxupoB B YNMYHO-JopoxHol cetu ropoga (YAC).

1. OcHOBHbIe NPoGneMbI ABUKEHUA B rOpoackoM Tpadmke. Box
nee KOHKPeTHO npobriema CoBPEMEHHON TPAHCMOPTHOW CUCTEMbI 3aKITHo-
yaeTcsi B MeToAax, KOTopble UCMOMb3yTCs Anst 00eCcneveHns LOMKHORO
YpOBHS €é pabotbl. Mepeuncnnm 3Tn Npobnembl: Npobnema HEONTUMI-
31POBaHHOr0 pocta, npobrema feleHTpanu3aumn 1 npobnema Hu3Kom
afanTuBHOCTY.

Mpobrema HeoNMUMU3UPO8aHHO20 POCMa 3aKIo4aETCH B TOM, YTO
ONs yBenuuyeHns 0bbEMa NepeBo3NMbIX PECYPCOB (BATOM YMCRE Tacca-
XVPOB) NMPOW3BOAUTCS U BHeApsieTcs Gonbluee KONMYECTBO TpaHCMopT-
HbIX €OMHWL, (MMM MaLUWH), HO HE OMTUMM3VPYETCH WX NMEPEABUKEHNE.
370, B CBOKO 04epesb, NPUBOANT K pALy Apyrix.npobrem:

Bo-nepBbix, Bo3pacTaHue KONMMYecTBa MalLMH Ha OTAEMbHOM y4acTke
UNM Hen3BekHO BMEYET 3a CoDOI 3aTpyOHEHME [BKEHUS He TOMbKO Ha
[aHHOM, HO W1 Ha pyruX, CBSA3AHHBIX CHIAM;y4acTkax TPaHCMOPTHOM CETH.

Bo-BTOpbIX, MOJO6HBIN POCT HE BbIFOLEH 3KOHOMMYecku. Momumo
HeobXoaMMOCTH MPOW3BOACTBA, AOMOMHUTENBHOMO CPEACTBa Nepensu-
KEHUS, NOBbILIAETCS NOTPEOHOCTE\B HaliMe 0bCryKuBatoLLero NepcoHa-
na — BoguTenei n MexaHnKoB.

B-TpeTbux, Takoit nyTb PasBuUTMS BPEdEH ANs OKpyxatollen cpeapl,
YUMTBIBAS, YTO B HACTOALLUMA MOMEHT MCMOMb3YKTCS NPENMYLLECTBEHHO
[LBUraTeny BHyTPEHHETO cropahus.

B-4eTBEPTHIX; STO NPVBOZMT K BO3PACTaHUIO CIIOXHOCTU PETYNMPOBaHMS
TPaHCMOPTHLIX NOTOKOB, YTO IOpMUPYET Npobremy AeLieHTpanm13aLmm.

[pobnema deueHmpanusayuu 3aKk4aeTCs B OTCYTCTBIUM B3aUMOCBSI3MN
Mexay OOmbLier YacTbi) y4acTHWUKOB ABWKEHWS. [laxe KOCBEHHast CBSi3b

MOCPEACTBOM PaCn1CaHus ABWKEHMS, YTO pean13oBaHo st aBTobycoB, He
MOXET 3aMEHUTb HI KOMMYHUKALWM MEXY y4acTHUKaM, Hu paboTbl cucte-
Mb! LIEHTPabHOO YnpaBneHus. Mpuinbl STOro creaytoLLme.

Bo-nepsbix, KaxXaplil Y4aCTHUK ABKEHWUS MOXET TOMbKO Mpeanonaratb
HaMepeHWst ApYruX Y4aCTHUKOB, HOTHEIMOXET 3HaTb VX HaBepHsika. Pesynb-
Tatom atoro senskoTcs AT v BbiHyaeHHbIE 3a0€pKKi PY NEPEABUKEHNN.

Bo-BTOpbIX, MMEET MeCTO HepaBHOMEPHOE pacrnpefeneHne TpaHc-
MOPTHbIX MOTOKOB MO CUCTEME: ANA UX CUCTEMATM3aLMM UCTOMb3YHTCS,
Hanpumep, Nonockl Unn yANLEI €\ HaNPaBMEHHBIM [BKEHNEM, YTO MO-
XET NPUBECTY K NEPerpyake OfHNX JOPOXHbIX Y4ACTKOB M HU3KOM 3arpy-
XEHHOCTW Apyrux. Takum obpasom, JOMOMHUTENbHbIE PECYPChI, BbiAe-
neHHble AN paboTbl CUCTEMBI, B OMPeNeNnEHHOE BPEMS OKa3blBaKTCA
130bITOYHLIMIA M HE peanuayioTcs.

B-TpeTbux, cucTemMa BKmtovaeT B cebs Kak OOLLECTBEHHBIA, TakK W
NNYHbIA TPAHCMOPT. JTO BbIHYXOAET MX pa3fnensTb 0B pecype 1, Tem
cambIM, OrpaHu4MBaeT CTeneHb peanusauun oboux. Kpome Toro, 310
AenaeT HEBO3MOXHbIM MOKPbITAE BCE COBOKYMHOCTW MYHKTOB HasHaue-
HWS CETbI0 0OLLECTBEHHOTO TPaHCMopTa.

B COBOKYNHOCTM 3TV Npobnembl BbIHYXOAKT rpaxaaH K O4eHb ak-
TUBHOMY WCMONb30BaHMI0 OOLYECTBEHHOMO TPAHCMOPTa, HO MULb B OT-
JENbHbIE M [OBOMBHO KOPOTKWE NPOMEXYTKM BpEMEHU. VIHbIMM crioBamm,
ANYHbIA TPAHCMOPT 4acTo He 3afelcTByeTCs GOMbLLYI0 YacTb BPEMEHM,
SIBASS COOON NPaKTUYECKM Hepeanuayemblit pecypc, YTO KPUTUYHO B
YCNOBWsIX HeXBaTKM nocrnegHux. M3 aToro Hanpsimyto cnegyet npobnema
HW3KOW afanTUBHOCTM.

Mpobnema Huskoli adanmusHOCMU 3aKIio4YaeTcsl B NPaKTUYECKM
MOTHOM OTCYTCTBMM 3aBMCUMOCTM KOMMYECTBA MCMOMb3YEMbIX CPEACTB
nepeaBWKEHUS OT KONMYECTBA MoAel, KOTOPbIM HEOBXOAMMO B aHHbIA
MOMEHT UMU BOCMONb30BATLCS.

lMposienexus atol npobnembl cnegytolime. Bo-nepsbix, faxe B Te
MOMEHTbI, KOrfja UCMoNb3yeTCst NYHbIA aBTOTPAHCMOPT, OH 3afeiCTBY-
€TCs N5 NepeBO3kM HEBOMBLLOTO KONMYECTBA NaccaxvpoB (OKOMo nosy-
TOpa YeNoBeK Ha eAMHWMLY), Cco3daBasi Harpysky Ha CEeTb HEMHOMUM
MEHbLLYI0, YeM CPEeLCTBA OBLYECTBEHHOO TpaHcmnopTa.

Bo-BTOpbIX, B Yac-nuk cTabunbHo HabnoaaeTcs neperpyaka CPeLcTs
obLecTBeHHOro TpaHcnopTa. MMeetcs B Buy kak ¢puandeckas ero ne-
perpyaka, Tak U HecrnocobHocTb obecneunTs HeobXoaMMYH0 MPONYCKHYH
CNOCOBHOCTb NACCaXMPOB.

B-TpeTbux, 9KOHOMUYECKas COCTABRAOLAs 3TOM MH(PACTPYKTYpbI
He MO3BONSIET NMPUMEHUTB SKCTEHCHBHbIE METOLbI, KaK B Cry4ae ¢ 0bLum
poctoM 06BEMOB MEpPEeBO3OK: Kak Npasumo, faxe 6€3 JONONHUTENBHOTO
YBEMUYEHNS! KONMYECTBA MallMH B TO BPEMS, KOrda Harpyska MeHbLue
KPUTUYECKOW, KOSPMUUMEHT WX NONE3HOr0 AEMCTBUS CYLLECTBEHHO Na-
[aeT B CPaBHEHWM C 3TVUM e Ko3adduLmeHToM Bo Bpems Yaca nvk. Mog

Fnywenko TambsiHa AnekcaHOpoeHa, cmapuwiuli npenodagamernb KagheOps! «MHMennekmyasnbHble UHEOPMaULUOHHbIE MeXHOMo2UU» bpecmekozo

eocydapcmeeHHoeo mexHuU4ecKko20 yHusepcumema.

KacbsiHuk Banepuli Bukmoposu4, cmapwuli npeno0agamenb kaghedps! «MHmennekmyanbHble UHOPMayUOHHbIE mexHomoauu» bpecmckozo

20cy0apcmeeHH020 MeXHUYECKO20 yHuUsepcumema.
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KO3(hPMLMEHTOM MONE3HOTO AEHCTBUS NMOHMMAETCS OTHOLLEHWE Konnye-
CTBa MEepeBe3BHHbIX NACCaXMPOB K 06LLelt BMECTUMOCTI TPAHCTOPTHOM
€aVHULbI. VICXOAs W3 BbILENepeYnCreHHOro, CreAyeT CKOHLEHTPUPO-
BaTbCsl Ha Pa3paboTke MPUHLMNMANLHO HOBLIX BUAOB FOPOACKOTO 0bLue-
CTBEHHOTO TpaHcnopTa.

2. UndopmauuoHHas TpaHcnopTHas cuctema. CoBpeMeHHoe co-
CTOSIHME WHEOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMA MO3BONSET
Ha 6ase MODWMBbHBIX aBTOHOMHbIX POBOTOB CTPOUTH HA3EMHYK) TpaHC-
MOPTHYID CUCTEMY BBICOKOW MPOM3BOAUTENBHOCTM MPW MOMHOM OTCYT-
CTBWM B Heil YernoBeka, Jaxe MPeBbILIALLE METPO, HaLexHoN n bes-
onacHoi. IMeHHO MHAOPMALMOHHYO CUCTEMY, B KOTOPOW TPaHCMOPTHOE
CpenCTBO ABMSETCS NULIb ANEMEHTOM CUCTEMbI N MOXET (YHKLIMOHMPO-
BaTb TONMbKO B €€ COCTaBe B OTNMYME OT WM3BECTHBbIX TPAHCMOPTHBIX
CpepcTs, Takux kak aBTobyc, Tponneibyc, TpamBail, Noesa MeTpo, KOTo-
pble (hyHKLMOHUPYIOT aBTOHOMHO.

[MpeanaraeTcs COBEPLIEHHO HOBbIV TUM NOSTHOCTBIO aBTOMATUYECKO-
ro ropoAckoro oBLEeCTBEHHOrO TpaHcnopTa. [laHHbii TR TpaHcnopTa
BbICOKOMPON3BOAUTENEH (He ycTynaeT MeTpo), BesonaceH, 3HEProsko-
HOMWYeH 1 crnocobeH 6e3 mMoMex CO CTOPOHbI APYrUX TPaHCMOPTHBIX
CpeacTB (PYHKUMOHMPOBATL B HACHILIEHHON YNUYHO-AOPOXKHON Cpege.
[aHHbI TMN TpaHCnopTa SBIAETCSA TPAHCMOPTOM N0 3anpocy, T.e. apan-
TMPOBaH K NMtobomMy maccaxuponoToky (6onbLUOMy, CpeaHeMy, HU3KOMY).
Bpems oxupaHns naccaxmpoM TpaHCMopTa MUHWUMANBHO W COCTaBNSET
20 cekyHa. Mpu 3TOM naccaxupam NpesocTaBnseTcs BO3MOXHOCTb ABM-
XEHUS 13 NyHKTa A B NyHKT B 6€3 0CTaHOBOK.

YacTHbI aBTOMOBUMBHBIA TPAHCMOPT He cnocobeH obecneymTs Bbl-
COKY}0 MPOBO3HYK) CMIOCOBHOCTL MarucTpanu, T. K. no faHHsIM [1], B kax-
[OM aBTO B cpeaHeM nepemelaetcst 1.2-1.5 yenoseka. OTcioaa BbIBOA
— 4yT0bbl M36EXaTb TPAHCMOPTHOO Konnanca, HeobXoAMMO pasrpysuTh
nepeHachILLEHHbIE MarucTpanu NyTeM paclumpeHus Maclutabos nepeso-
30K 0BLLECTBEHHBIM TPAHCMIOPTOM HA3EMHOTO TWMA U BbICOKOA NPOM3BO-
JUTENbHOCTY, MpUBNMKatoLLencs K Npou3BoAUTENLHOCTY MeTpo. CTpou-
TENbCTBO MOCHEHETO SIBMSETCS [JOPOTOCTOSLMM MeponpusTuem (1 kv
meTpo ctout 40-60 MnH gonnapos) [2].

TpaHCcnopT BbICOKOW NPOM3BOAMUTENBHOCTI HE JOIKEH UMETH NOMEX
CO CTOPOHbI JPYIrMX Y4aCTHUKOB ABWXKEHUS| UMK CO CTOPOHBI JOPOXKHOM
MHAPACTPYKTYpb! ynnyHo-gopoxHon cetn (YOC), k npumepy, ceetodo-
poB. [locTnyb Takoro adhchekTa BOIMOXHO, HA HACTOALLMA MOMEHT, nyTem
pasHEeCEHWs! Pa3nnyHbIX TPAHCMOPTHLIX MOTOKOB No<ypeBHsM. OTcloaa,
COOTBETCTBEHHO, MMEEM MOA3EMHbIN, HA3eMHbIA N HaA3EMHbI TpaHC-
nopt. MocneaHni OBukeTca no Haa3eMHbIM acTakagam. CTpouTensCTBO
aCTakag npumepHo oT 4 o 8 pa3 MeHee 3aTpaTHO, YEM, CTPOUTENLCTBO
nof3eMHoro TpaHcrnopta (MeTpo). Mpuyem ¢ ToYKku 3peHnst 6esonacHoCTh
naccaxupoB Takol TpaHCMoOpT Ha nopsgok Bonee BesonaceH, Yem MeT-
po. Ho HaZ3eMHbIit TPaHCMOPT NIOX0 BAMCBIBAETCS B rOPOACKYH MHGpa-
CTPYKTYpY W ucKaxaeT obnk ropoga.. YCTynaer 1 CyLLeCcTBEHHO Mo CTo-
MMOCTU CTPOMTENLCTBA HA3EMHBIM NMYTAM:

Takum 06pa3om, Ge3MOMEXOBbIA HA3EMHBI TPAHCMOPT MacCOBO
NepeBO3KMA MacCaXupoB SBASETCANMIYYLIEN anbTepHATUBON FOPOACKOrO
TpaHcrnopTa 6Gyaywero./ B npaktuke nepeBo30K AN XapaKTepuCTUKM
noTpebHOCTEl ropoaCKoro, HacerneHus B NepeBo3kax U CUCTEMAaTNYECKO-
ro aHanuaa ycroBuUi:IEPEBO3KM MAaCCaXMPOB UCMONb3YIOTCS Takas KaTte-
ropusi, kak nacca}vponoTok [3], KOTopbIi XxapaKTepuayeTcs MHTEHCHBHO-
CTbl0. [laHHble 06, MHTEHCUBHOCTM NAccaXmponoToka MCNonb3ylTCs AN
BbibOpa TpaHcnopTasHE00XxoaNMOol BMECTUMOCTM 1 OMpeaeneHns no-
TPEBHOro KOMNYECTBA TPAHCMOPTHBIX CPEACTB.

Ha, kaxnom maplupyte MoryT ObiTb MCMOMb30BaHbl TPAHCMOPTHbIE
CpencTea 0HON BMECTUMOCTYU MNU pasHble M0 BMECTUMOCTY. [paBunb-
Hblit BbIGOP HEOBXOAMMON BMECTUMOCTM TPAHCMOPTHOMO CpeacTBa Ha
NIMHAM OMTUMM3MPYET 3aTpaThl TPAHCMOPTHOMO NPeAnpusiTUs. Ho onTu-
MW3aLWs 3aTpaT MPEeLnpuUsTAS MOXET BECTWU K YBEMUYEHMIO BPEMEHU
OXMOaHUs TpaHCMopTa NaccaXupom.

3. OnTUMM3auma 3aTpaT, BLIGOP YMcna BaroHoB. B npepnarae-
MOV TPAHCTIOPTHOI CUCTEME NEPCNEKTUBHOTO CaMoynpaBnsemMoro obLye-
CTBEHHOTO TOPOACKOrO TpaHCropTa, NoMyuMBLUEH HA3BaHUe «UHGOBYCY,
€0VHUYHBIM TPaHCMOPTHLIM CPELCTBOM SBIISIETC ABTOHOMHBIN 3MEKTPO-

kap (6e3 BoguTens) BMeCTUMOCTbIO 0 50 yenosek (MHGobyc). OgHuM 13
MPUHLMMOB, NeXawux B paboTe AaHHOW TPAHCMOPTHOW cucTeMsl [4, 5],
SBNSETCS TO, YTO KMMEHT Ha OCTAHOBOYHOM MyHKTE BO BPEMs Onnatbl
yepes TepMWHan YKasblBaeT TaKkke M OCTAHOBKY, 0 KOTOPOW xenaeT
exatb. Bcs uHopmauus ¢ TepMUHaNoB NOCTynaeT Ha aBTOMAaTUYECKUN
JUCNeTYepCkuiA NyHKT. M3 feno no mapipyTy OoTnpaBnsieTcs noesg u3
HECKONMbKWUX CamMOynpaBIisieMblX BAaroHOB. EMKOCTb BaroHoB, WHTEpBab
BPEMEHW ABVWKEHUS MEXY OCTAHOBKAMM U BPEMSI CTOSIHKW HA OCTaHOB-
kax [/151 AaHHOI CUCTEMbI CYMTAOTCS 3aAaHHBIMM.

lMocTaBum 3agavy OnNTMMU3MPOBaTL PaboTy AaHHOW TPaHCMOPTHON
CUCTEMbI C LENbIO OMpesenuTb MUHUMarbHOEKOMMYECTBO BaroHOB,
BbIXOASLUMX 3@ OfHY MOE3aKy, koTopble 06CMYxaT BCEX MACCaXMPOB Ha
0CTaHOBKaX C 3afjaHHOI BEpOATHOCTbI0 O (Hanpumep, OL.=95%).

Ha ocHoBe [jaHHbIX C TEPMMHANQB Ha OCTAHOBKAX AN MOMEHTA OT-
npaBfieHNsi BaroHOB MOXHO MOCTPOMTL MaTpuLy-3arpysku M, unu, Ha-
e, MaTpuLly KOpPECNOHAEHLIIA

mll oo ml,j cee mlk
M: mi’1 mi,j mi,k ,
Mo mk,j m,

roe K - konuuecTso OCTaHOBOK, mi i~ KONN4eCTBO Naccaxupos, CeB-

LUMX Ha i-#,0CTaHOBKE C LieMbio 4oexatb Ao j-i ocTaHosku (1, ] = 1,K ).

CnegyeT OTMETUTb, 4TO BCe aneMeHTbl MaTpuubl M Ha rnaeHoit anaro-
Hanu W RoL FNaBHON AUaroHanbto paBHbI HYMIO (T. K. NACCaXUP HE MOXET
BbIIfT Ha |OCTaHOBKE, HA KOTOPOW Cen B BaroH, U He MOXET exaTb
«Haaamy). Takum obpasom, matpuua M npumer Bug

0 m12 ml.3 ml4 e ml.j e n']l'k
0 0 m,, m,, - mzyj m,

M = 0 0 m|i+1 miyj mi,k (1)
0 0 0 0 -« 0 0 m,

Obliiee KONMMYECTBO M, - NACCAXUPOB, CAAALLNXCA HA i-it OCTAHOBKE,
onpefensieTcs kak cymma aneMeHToB i-i cTpoku Matpuusl M.

k k -
:Zmi,j = me, i =1k, (2)
j=1

j=i+l
a KOnn4yecCTBO BbIXOAALLMX Ha -1 OCTaHOBKe Mg, KaK cymMma arnemeHToB

i-ro cTonGua
Kk i-1

m; = m, m,, i=1k. (3)

i=1 i=1
Torga nocre oTbesga OT OCTAHOBKW C HOMEPOM I KOMMYECTBO nac-
CaXunpoB B BaroHax

zmm zmm Z(mm mm)

Onpenenws no
S= maxs,, r=1k,

r=1ik. ()

nmerLmnmca [aHHbIM, BENMUYUHY

MOXHO OLEHUTb KONM4eCTBO BaroHoB W,
HeOﬁXOﬂMMbIX Ans Toro, YTobbI 3a6paTb BCEX NacCaXxmpoB:

-[50)

rae V — MKOCTb BaroHa, a kBagparTHble CkoOKu 0603HauatoT OKpyrreHne
BBEPX.
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3akntoyenme. peanoxeH HOBBIA TUM FOPOACKOrO OBLYECTBEHHOMO
TpaHcnopTa — WH(OPMALMOHHBINA. [laHHbIA BUE TpaHCmopTa CrnocobeH
Be3 nomex CO CTOPOHbI APYrMX TPAHCMOPTHBIX CPEACTB (YHKLMOHMPO-
BaTb B HACbILYEHHOW YNYHO-AOPOXHON Cpede M nepesosuTb Gonbluoe
KOMM4eCTBO NACCaXMpoB, CPABHUMOE C METPO.

lMpegnaraemblii TUN TpaHCMopTa SBMSETCS CUCTEMOW, B KOTOPOW
MHopMaLMoHHble npoueccsl (c6op MHdopMauun, obpaboTka MHop-
MaLuu, MPUHATME PELUEHWI) BbINOMHSIOTC MOCTOSIHHO M COCTaBMAT
OCHOBY MH(pOPMaLMOHHOI TPaHCMOPTHOI cucTeMbl. HapylieHue ntoboro
13 3TWX NPOLIECCOB fenaeT cuctemy HepabotocnocobHon. EanHMUHbIM
TPaHCMOPTHLIM CPEACTBOM CUCTEMbI SBMSAETCS aBTOHOMHbIN SMEKTpOKap
(6e3 BoguTeNs) BMecTMMOCTbIO A0 50 Yenosek (MHpoBYC).

Paboma ebinoniHa npu noddepxke Egponelickoeo epaHma «Grant
Agreement Number 2013-4550/001-001» no npoekmy Be-Safe — beno-
pycckas cemb be3onacHbix dopoe COBMECMHO ¢ mpemsi esponelickumu
yHusepcumemamu: yHugepcumem Canuenua (Pum), AguHckull nonu-
mexHu4yeckull yHugepcumem u yHusepcumem flaghgpbopo (Arenus).
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GLUSHCHENKO T.A., KASYANIK V.V., PROLISKY E.E., SHUTS V.N. Infobus - a new type of intellectual transport for passenger intercity

transportation

A new type of urban public transport has been proposed - information. This type of transpott is,capable without interference from the other vehicles
to operate in a bustling street environment and to transport large numbers of passengers comparable to the metro. The proposed type of transport is a
system in which information processes (data collection, information processing, decision-making) are cartied out continuously and form the basis of the

information transport systems.
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SELECTION OF WAVELET BASIS FOR THE EFFECTIVENESS PROCESSING OF
SIGNALS

Introduction. Currently, the wavelet theory is used to analyze,a
broad range of non-periodic, non-stationary types of signals in various
application areas of science and technology, as it allows obtaining more
comprehensive information about the signal.

The effectiveness of signal representations in wavelet domain and
their analysis essentially depend on the choice of basis functions used
during transform. The optimal choice of features enables the required
accuracy of approximation of informative signals. in'a time-frequency
domain. Wavelet transform allows compact representation of the energy
of the signal in a small number of significant non-zero: coefficients and
thus, achieves a high speed of transformation with: minimum required
memory. Optimal selection of basis-wavelet functions is important for
signal denoising, and in many cases, determines the required number of
signal decomposition levels and the thresholding methods.

1. The fundamental properties of wavelets. The theory of wavelet
transform allows usage of different types of mother wavelets for signal
processing. In most cases; during.the selection of a parent wavelet, the
following characteristics are taken into account: size of the support, the
number of zerosmoments, and'smoothness of basis functions [1]:

- compact support.it:was established that the support size affects
the approximation error of signals in the time-frequency domain, especial-
ly for finite functions. The smaller support size, the smaller error occurs
during function,decomposition. Dependence of the number of wavelet
coefficients on a'support size is also important. In order to minimize the
quantity of coefficients with large amplitude is necessary to use the func-
tion with the smallest support size [2];

- some zero moments. The size of the support of functions and the

number of zero moments are independent variables. Thus, there is trade-
off between the number of zero moments and the size of support. Given
this, while selecting the basis functions, we need to take into account the
following: if the signal has some isolated features and is smooth between
these features, you must use the basis functions of a large number of
zero moments. This allows receiving of a large number of small wavelet
coefficients on a small scale. However, if the number of features increas-
es, it is advisable to reduce the size of the support by reducing the num-
ber of zero moments [1, 2J;

- the smoothness of wavelet functions. It is known that the num-
ber of zero moments and smoothness of basis functions are interdepend-
ent, but the nature of such relationship may be different depending on the
type of wavelets considered family. For smooth functions, the best ap-
proximation of a high-frequency component is provided by a large num-
ber of zero moments, but not regularity of wavelet [2, 3]. Also, it is im-
portant to consider that the result of the approximation depends not only
on the smoothness and the number of zero moments in the basis func-
tions but also on the structure of the signal. Also, it is important to re-
member that the result of the approximation depends not only on the
smoothness and the number of zero moments in the basis functions, but
also on the structure of the signal [3];

- orthogonality. An important feature of wavelet functions is orthog-
onality. Orthogonal basis functions allow effective approximation of cer-
tain types of signals using a small number of coefficients. Each orthogo-
nal wavelet coefficient contains an information about the relevant part of
the signal and has no redundancy in this representation [4, 5].

More than one parent wavelet exists that have similar properties.
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