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AHHoTauuna. lMpeanoeHbl BEPOATHOCTHbIE MOLESIN MPOFrHO3UPOBAHUA U OLLEHKU
[OCTOBEPHOCTU HaBUTaLMOHHbLIX MapaMeTpoB B MHTENINIEKTYyaslbHbIX TPAHCMOPTHbLIX
cucTeMax. AKTyanbHOCTb UcciefjoBaHWUA 0bycrioBfieHa HeobX0AUMOCTbIO MOBLILLIEHMA
HagewHOCTU PO6OTUINPOBAHHBIX TPAHCMOPTHBIX CPeACTB, paboTaloLmX B AMHAMUYECKM
M3MEeHAIOLLMXCA FOpOACKUX ycroBUAX. B Takux cpefax BO3MOMHbI 0TKasbl [aTHUKOB,
MCKaMeHWA CUrHasoB U BbICOKaA CTerneHb HeonpeaeeHHOCTU AaHHbIX. [pennomeHHbIN
noAxo[ OCHOBaH Ha NPUMEHEeHWU MeTO0B BEpOATHOCTHOIO aHanmnsa U cTaTUCTUYECKOro
KOHTPOA A1 BbIAIB/IEHWA aHOMasIMIM B HaBUraLMOHHbIX MapaMeTpax, TaKUX Kak KoopanHaThl,
CKOPOCTb U OpueHTauus. BBeeHO NOHATWE JOCTOBEPHOCTU HABUMaLMOHHBIX AaHHbIX KaK
KOJIM4ECTBEHHOI 0 NMoKa3aTesis, XapaKTepu3yloLLLero cTeneHb COOTBETCTBUA U3MEPEeHHbIX
napaMeTpoB peasibHOMYy COCTOfIHUIO cucTeMbl. OnpefeneHbl KlOYeBble KPpUTEPUM
LLOCTOBEPHOCTU: [JoBepuTesibHasA BepPOATHOCTb, YPOBEHb 3HAYUMOCTU U [OBEpUTESIbHbIE
KoadPuLMeHTbI. [11A NoBbILLIEHWA HAAEKHOCTH OLLEHKM NMapaMeTpoB NpeasioeHo coveTaHue
CTaTUCTUYECKUX METOZI0B aHanM3a 1 anroputMoB dunstpauuu. MporHo3vpoBaHue BRIlOYaeT
npenBapuTesibHyl0 06paboTKy AaHHbIX C Lefiblo CriiaXuBaHWA LLYMOB U NMPOBEPKU UX
cornacoBaHHOCTU. BbifiBrieHMe BbI6POCOB OCYLLLECTBAETCA C MOMOLLLbI0 CTAaTUCTUYECKUX
MEeTO[0B, BKJIl0Yan [JOBepUTE/IbHbIE MHTEPBAsbl U MUHMMM3aLUMI0 ancnepcuun. PaspaboTaHa
MoJesb MPOrHO3MpPOBaHUs, 0CHOBaHHanA Ha dunbTpe KanmaHa n AMHaMu4eckoM obHoBeHUM
BEPOATHOCTHBIX OL,eHOK. MIHTerpauus pasnuyHbiX MeTo0B B e 4MHYI0 CUCTEMY NMo3BoJiAeT
MWUHMMU3UPOBATb BAIMAHME CJlyYalHbIX U CUCTeMaTUYeCcKux owunbok, obecneynsas
6osiee TOYHYIO OLLEHKY HaBUraLMOHHbLIX NapaMeTpoB. MpefnoreHHbIV Noaxo NpUMeHUM
K pa3paboTKe HaBUIaLMOHHbIX CUCTEM aBTOHOMHbIX po60TOB 1 HecnUIoTHOro TpaHcrnopTa,
Mo3B0oJiAA UM aanTUPOBaTLCA K BHELLHUM YCTI0BUAM 63 HE06X0AMMOCTM B TOUHBIX anpUOpPHbIX
[LaHHbIX.
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Abstract. Probabilistic models for forecasting and assessing the reliability of navigation
parameters in intelligent transportation systems are proposed. The relevance of the study
is driven by the need to enhance the reliability of robotic transportation systems operating
in dynamically changing urban environments. In such environments, sensor failures, signal
distortions, and a high degree of data uncertainty are possible. The proposed approach is
based on the application of probabilistic analysis methods and statistical control to detect
anomalies in navigation parameters such as coordinates, speed, and orientation. The concept
of navigation data reliability is introduced as a quantitative measure characterizing the degree
of correspondence between the measured parameters and the actual state of the system.
Key validity criteria are defined: confidence probability, significance level and confidence
coefficients. To improve the reliability of parameter assessment, a combination of statistical
analysis methods and filtering algorithms is proposed. Forecasting involves preliminary data
processing aimed at smoothing noise and verifying data consistency. Outlier detection is
performed using statistical methods, including confidence intervals and variance minimization.
An forecasting model based on the Kalman filter and dynamic updating of probabilistic
estimates has been developed. The integration of various methods into a unified system
minimizes the impact of random and systematic errors, ensuring more accurate assessment of
navigation parameters. The proposed approach is applicable to the development of navigation
systems for autonomous robots and unmanned vehicles, enabling them to adapt to external
conditions without the need for precise a priori data.
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BBepneHune

OBPEMEHHbBIE UHTEIUICKTYAJIbHBIE TPAHC-
noptHble cuctembl (MTC) aktuBHO pas-
BUBAIOTCS Oaroapst MHTErpalyu po-

OOTU3UPOBAHHBIX TEXHOJOTUM, CUCTEM Ha-

BUTAIIMA U UCKYCCTBEHHOI'O MHTEIUIEKTA.

Bakneiiiei 4acTbi0 TAKUX CUCTEM SIBIISTFOTCS

HABUTAIMOHHBIE KOMIUIEKCHI, KOTOpbIE 00e-

CIIEYMBAIOT TOYHOE OMPENEIICHUE MECTOTO-

JIOKEHUSI, OPUEHTALIUH U CKOPOCTHU JIBUKEHUS

ABTOHOMHBIX TPAHCIIOPTHBIX CPEACTB. [t a¢-
¢dexruBHOTO (pyHKIOHUpOoBanus UTC He-
00X0IMMO, YTOOBI HABUTALIMOHHEIE TaHHEIC
ObUTH HE TOJHKO TOYHBIMHU, HO U JOCTOBEP-
HBIMH, 0COOEHHO B YCJIOBHSIX CIIOXKHOM ropoji-
CKOM cpenbl. JIMHaMUYHOCTh TPAHCIIOPTHOM
UH(PACTPYKTYPBI, IEPEMEHHBIE TIOTOTHBIE YC-
JIOBUSI, HAIMYKME (PU3MUYECKUX MPETISITCTBHIA
Y BO3MO)KHBIE TIOMEXH B pabOTe CITy THUKOBBIX
cucteM (Hanpumep, GPS) co3narot nomnomHu-
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