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(b) Better road curvature with the Covariance-Based Uncertainty.
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(a) Vehicle’s Particle Kinematic Model. The Z[ {%, and # ff lines
indicate the future and the past 2s trajectory respectively. A
and B denote the first and the last point of the trajectory. C
is the center of the vehicle with a heading angle ¥ . O and R
denote the instantaneous center and the radius of rotation. 6,
and 6, represent the angle between the tangent and the velocity
direction at A and B respectively.
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(b) Statistics of the indicator A@ on nuScenes dataset [?]
and trajectory prediction performance . The upper left corner
shows the distribution of the dataset across different A0
intervals. The bar chart shows a comparison of the metrics
among the base, previous uncertainty and our methods for
each interval. Lower fi/NFI0 #1525 and /Mg w21k 2%
values indicate better trajectory prediction accuracy.
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Prediction Method | HiVT [7] | DenseTNT [?]

Online HD Map Method | minADE | minFDE | MR | FPS |minADE | minFDE | MR | FPS
MapTR (7] 0.4015 0.8404 0.0960 17.91]1.1228 2.2151 0.3726 7.36
MapTR [?] 4+ Unc [?] 0.3910 0.8049 0.0818 16.65 | 1.1946 2.2666 0.3848 7.75
MapTR [?] + Ours 0.3672 ( —6.1% ) 0.7395 ( —8.1% ) 0.0756 ( —7.6% ) 15.08 |1.0865 ( —9.0% ) 2.0969 ( —7.5% ) 0.3728 ( —3.2% ) 6.96
MapTRv2 [?] 0.4017 0.8406 0.0959 15.66 | 1.3262 2.5687 0.4301 7.57
MapTRv2 [?] + Unc [?] 0.3913 0.8054 0.0819 14.98 | 1.3256 2.6390 0.4435 7.38
MapTRv2 [?] + Ours 0.3670 ( —6.2% ) 0.7538 ( —6.4% ) 0.0708 ( —13.6% ) 13.65|1.1585 ( —12.6% ) 2.4566 ( —7.4% ) 0.3891 ( —12.3% ) 6.89
MapTRv2-CL [?] 0.3789 0.7859 0.0865 14.02 | 0.8333 1.4752 0.1719 7.62
MapTRv2-CL [?] 4+ Unc [?] |0.3674 0.7418 0.0739 14.03 | 0.9666 1.6439 0.2082 7.29
MapTRv2-CL [?] + Ours 0.3659 ( —0.4% ) 0.7404 ( —0.2% ) 0.0721 ( —2.4% ) 13.47|0.7787 ( —19.4% ) 1.4662 ( —10.8% ) 0.1590 ( —23.6% ) 6.73
StreamMapNet [?] 0.3963 0.8223 0.0923 14.17 | 1.0639 2.1430 0.3412 7.42
StreamMapNet [?] + Unc [?] | 0.3899 0.8101 0.0861 13.69 | 1.0902 2.1412 0.3261 6.91
StreamMapNet [?] + Ours | 0.3828 ( —1.8% ) 0.7981 ( —1.5% ) 0.0834 ( —0.3% ) 13.26|0.9675 ( —11.3% ) 1.6883 ( —21.2% ) 0.2628 ( —19.4% ) 6.32
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Prediction Method | HIVT [7]
Online HD Map Method | minADE | minFDE | MR |
MapTR [7] + Unc [7] | 03910 0.8049 0.0818
Prediction Method ‘ HiVT [7] MapTR [?] + BEV Feature Attention [?] | 0.3617 0.7401 0.0720
- - - MapTR [?] + CovMat 0.3851 0.7812 0.0815
Online HD Map Method ‘ minADE | minFDE | MR | MapTR [?] + Ours 0.3494 ( —3.5% ) 0.7028 ( —5.6% ) 0.0653 ( —9.3% )
MapTR [7] 0.4015 0.8404 0.0960 /\ %
MapTR [?] + Unc [?] 0.3910 0.8049 0.0818 TABLE VI: - > 2 s 1 E }
MapTR [?] + CovMat 03851 ( —1.5% ) 0.7812 ( —2.9% ) 0.0815 ( —0.4% ) o VL HSR I éﬂtﬁ% [l %?ﬁ%%ﬂ]ﬁﬂj 1y
MapTRv2 [7] 0.4017 0.8406 0.0959 R e *’J H E/J%QD% (MapTR [7] ), 2o HERAPERY
MapTRv2 [?] + Unc [?] 0.3913 0.8054 0.0819 E ?
MapTRv2 [?] + CovMat 0.3776 ( —3.5% ) 0.7707 ( —4.3% ) 0.0789 ( —1.5% ) M HE F] o
MapTRv2-CL [?] 0.3789 0.7859 0.0865
MapTRv2-CL [?] + Unc [7] 0.3674 0.7418 0.0739
MapTRv2-CL [?] + CovMat | 0.3662 ( —0.3% ) 0.7411 ( —0.1% ) 0.0728 ( —1.5% )
StreamMapNet [?] 0.3963 0.8223 0.0923 = 35
StreamMapNet [?] + Unc [?] 0.3899 0.8101 0.0861 E. Tjr&‘ri
StreamMapNet [?] + CovMat | 0.3843 ( —1.4% ) 0.8035 ( —0.8% ) 0.0805 ( —6.5% )

TABLE II: ki, AHIATMETWI5 220 A 00
A (CovMat) BEATTELMUS, ARBET Z AR PIRR R

A5 By o =
R AL hﬁﬁﬁf?i 7, AERTA A A AR RS e T
{ﬂU*jEéﬁiE’J PERE .
Prediction Method | HiVT [?]
Online HD Map Method ‘ minADE |  minFDE | MR |
MapTR [?] 0.4015 0.8404 0.0960
MapTR [?] + Bivariate Laplace w/o Covariance [?] 0.3910 0.8049 0.0802
MapTR [?] + Bivariate Gaussian w/o Covariance 0.3931 0.8079 0.0839
MapTR [?] + Bivariate Laplace w/ Covariance 0.3853 0.7862 0.0803
MapTR [?] + Bivariate Gaussian w/ Covariance (Ours) | 0.3851 0.7812 0.0815
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Prediction Method | HiVT [7]

Online HD Map Method ‘ minADE | minFDE | MR |

MapTR [7] 0.4015 0.8404 0.0960

MapTR [?] 4+ Unc [?] 0.3910 0.8049 0.0818

MapTR [?] + Gating 0.3829 ( —2.1% ) 0.7855 ( —2.4% ) 0.0805 ( —1.6% )
MapTRv2 [?] 0.4017 0.8406 0.0959

MapTRv2 [?] + Unc [?] 0.3913 0.8054 0.0819

MapTRv2 [?] + Gating 0.3815 ( —2.5% ) 0.7914 ( —1.7% ) 0.0807 ( —1.5% )
MapTRv2-CL [?] 0.3789 0.7859 0.0865
MapTRv2-CL [?] 4+ Unc [?] 0.3674 0.7418 0.0739
MapTRv2-CL [?] + Gating 0.3650 ( —0.7% ) 0.7362 ( —0.8% ) 0.0685 ( —7.3% )
StreamMapNet [?] 0.3963 0.8223 0.0923
StreamMapNet [?] + Unc [?] | 0.3899 0.8101 0.0861
StreamMapNet [?] + Gating | 0.3858 ( —1.0% ) 0.7981 ( —1.5% ) 0.0847 ( —1.6% )
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Gating Method

| CLIP [?] | ResNet50 [?] | Ours

Online HD Map Method | FPS | FPS | FPS
MapTR [7] 2.21 6.59 52.26
MapTRv2 [7] 2.15 6.51 92.09
MapTRv2-CL [7] 2.33 6.70 87.35
StreamMapNet [7] 2.42 6.91 84.57
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