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Obvexm uccredosanusi — UCNOJIb30BAHUE HEMPOHHBIX CETEH NS MPEeICKa3aHus
JIBUKEHUS U TTOBEJICHUS TPAHCIIOPTHBIX CPEACTB.

Llenv pabomwvl — aHANINU3 CYIIECTBYIOIIUX IOAXOJAOB K JOJITOBPEMEHHOMY
Mpe/icKa3aHuI0 TIOBEICHUsI TPAHCIIOPTHBIX CPENCTB; uccienoBaHue state-of-the-art
NOJXOJ0B K IOCTPOCHUIO HEHPOHHBIX CETe M HUX OCOOEHHOCTEH B KOHTEKCTE
MOCTABJIICHHON 3a/la4yu; W3y4YEHUE MPUHIUIOB peaN3alud HEUPOHHBIX CETEU C
ucnonb3oBanueMm ¢peitmBopka PyTorch; pazpaboTka v BHeIpeHUE ONTHUMH3AIUN B
y)K€ CYIIECTBYIOIIME TOIXO/IbI K OOBEKTY HCCIEAOBAHUS; peaau3alus TpUHIUIA
pacTtepr3ald U BEKTOPU3ALMHU OKPYXAIOIIEH Cpelbl U UX OLEHKAa B CPABHEHUU C
JPYTUMH MOIXOIaMHU.

Memoowl uccneoosanuss — MOCTPOEHUE HEWPOHHBIX APXUTEKTYpP Pa3IAYHOU
CTPYKTYpbl M HMX ONTHUMHU3AIMS C YYETOM OCOOEHHOCTEH MpeaMeTHON olnactu u
JAHHBIX; pa3paboTka METOJOJIOTUM U €€ MpUMeHeHue K ucnoib3oBanuio GTA V B
Ka4eCTBE CHUMYJSITOpAa JJIsI TEHEpalMd CUHTETUYECKUX [JaHHBIX; peah3alus
apXUTEKTyp, OOy4YeHHWE HEHPOHHBIX CETEH M COMOCTABICHHUE PE3YIbTaTOB C YXKe
JIOCTUTHYTBIMU B JJaHHOM cepe

Obnacms npumeneHusi — AOATOCPOUYHBIA aHAM3 U MPEACKA3aHHE MOBEICHUS
TPAHCHOPTHBIX CPEJICTB Ha aBTOMATMCTpalsiX M mepekpectkax. Knaccudukanms
MaHEBPOB TPAHCIIOPTHBIX CPENCTB, MPEACKA3aHUE TPACKTOPUN MaHEBPOB. CHCTEMBI
OIICHKU ¥ aBTOMAaTHUYECKOTO MIPUHSATHUS PEIICHUM SISl O€CIIIIOTHBIX aBTOMOOWIICH.
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Object of research — usage of neural networks for vehicle long-term motion and
behavior prediction.

Objective — analysis of existing approaches to long-term prediction of vehicle
behavior; investigation for state-of-the-art approaches to the construction of neural
networks and their specifics in the context of the problem; the study of the principles
of the implementation of neural networks using the PyTorch framework; development
and integration of different optimizations to existing approaches to the object of study;
implementation of the principle of rasterization and vectorization of the environment
and its evaluation in comparison with other approaches.

Research design — construction of neural architectures of various structure and
their optimization taking into account the specifics of the subject field and the data;
development of the methodology and its application to the usage of GTA V as a
simulator for generating synthetic data; implementation of architectures, training of
neural networks and comparison of results with those already achieved in this field.

The scope — long-term analysis and prediction of vehicle behavior on highways
and crossroads. Classification of vehicle maneuvers, prediction of maneuver
trajectories. Systems of evaluation and automatic decision making for self-driving
vehicles.



