Pacno3HaBaHMe TPEXMEPHbLIX OOBLEKTOB AOPOXKHOMN
CLIEHbI NO AAHHbLIM DOPTOBBLIX KAMEP U NMNOAPOB
aBTOMOOUNS
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AKTyaJ'IbHOCTb N MOTUBaALUNA

e becnunoTHbIN TpaHCNopT U
NHTeNneKTyanbHas
POBOTOTEXHMKA CTAHOBATCH
Bce bonee BaXXHbIMU B
noBceaHEBHOW XXN3HU

e BaXHo ynyJwarb anropmTmbl
pacno3HaBaHusi 3D o06beKkToB
C 1Ucnosnb3oBaHNEM NNOAPHbIX
OAaHHbIX B pearibHOM BPEMEHM




[locTaHOBKa 3aga4u

e CpaBHUTbL COBpPEMEHHbIE Noaxoabl NnaapHon 3d AeTekumm no CKOPOCTU K
Ka4yecTBYy paboThl

e BuibpaTb Mogenb ¢ y4E€TOM orpaHn4eHnn

e [IlpoBecTn aKCNEPUMEHTbI NO €€ YCKOPEHUIO

e PeanusoBatb ROS y3en ana npuMeHeHust Mogenun B HacTosILLEM
becnmnoTHOM aBTOMObUNE



3D petekums Ha NnagapHbIX AaHHbIX

e EcTb OaHHble NnaapoB NO NEPUMETPY aBTOMOBUNS, XOTUM B pexume
pearnbHOro BpeMeHu BblAensATb 00beKkTbl B bounding box’bl
e OrpaHndeHuna: 100 mc Ha nHpepeHc Ha RTX 2080Ti




Pesynbrathl

e Hanucan kog ans BuM3yanu3sauum paboTbl Mmoaenen
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Pesynbrathl

o CpaBHI/IJ'I pa3iinyHble apPXUTEKTYPbI MO Ka4eCTBY N CKOPOCTU pa6OTbI

e Pewwnn Bbibpatb VoxelNeXt ocHoBHOW Mogenbto
O nydyllee Ka4yecCTBO Mpu Hawmux orpaHndeHunsax - 60.53 mAP Ha nuScenes npu 77ms Ha

RTX3060Ti

mATE

PointPillar-MultiHead 33.87

SECOND-MultiHead (CBGS) 31.15

CenterPoint-PointPillar 31.13
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checkpoint name
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VoxelNeXt - VFE

Voxel Feature Extractor -> Sparse Backbone -> Sparse Head
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VoxelNeXt - Backbone

Objects

B

Figure 4. Detailed structure of VoxelNeXt framework. Circled
numbers in the figure correspond to the paragraphs in Sections 3.1
and 3.2. 1 - Additional down-samplings. 2 - Sparse height com-
pression. 3 - Voxel selection. 4 - Box regression. We omit the
generation of F1, F», and F3 here for the simplicity sake.

With regular 3x3 convolutions, the set of
active (non-zero) sites grows rapidly:

With Submanifold Sparse Convolutions,
the set of active sites is unchanged and
hence there is no computational overhead:




Pesynbrathl

e [lIbiTanca yckopsaTb VoxelNeXt yepes TensorRT 1 ONNX
o Submanifold Sparse Convolutions no ymonyaHuto B 3Tnx operiMBOpKax He NogaepKmBaroTCs,
MO3TOMY 3a aeKBaTHOE BpeMS 3TO cAenaTtb He Nony4nnoch :(

e CkoHBepTupoBan B FP16 n gobunca yckopeHus nHgepeHca 77ms -> 67ms
e Hanucan ROS y3en ans nHdepeHca Moaenu Ha HacTosiLeM aBTomobune




OCHOBHbIE pesyrbTaThl

e CpaBHun cyllecTBylOLME NOAXoabl B nuaapHou 3d getekumnm
e [lobunca yckopeHnuna VoxelNeXt Ha 13% 3a c4éeT KoHBepTauum B FP16
e Hanucan ROS y3en gna realtime getekumn B pearnbHbIX YCITOBUAX

Bknag

e [loKkasaHbl NpakTnyeckmne acrnekTbl NnpumMmeHeHna n yckopeHusa VoxelNeXt
e CpenaH war B CTOPOHY yryylleHUa anropuTMoB HaEXHOro pacno3HaBaHUs
OOPOXHOW CLIEHbI, KOTOPbIE BaXKHbl B OECNNIOTHOM TpaHcnopTe



