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D Modules Tracking Mapping Motion Forecasting Occupancy Prediction Planning
Track Map Motion Occ. Plan | AMOTAT AMOTP| IDS| | IoU-lanef IoU-roadf minADE] minFDE| MR/ | IoU-n.t ToU-f.1 VPQ-n.T VPQ-f.1 | avg.L2] avg.Col.]

0| v v v /| 0356 1.328 893 | 0302 0675 | 0858 1.270 0.186 | 55.9 34.6 478 264 | 1.154 0.941
| v 0.348 1.333 791 - - - - - - - - - - -

2 v - - - 0.305 0.674 - - - - - - - - -

3 v v 0.355 1.336 785 0.301 0.671 - - - - - - - - -

4 v - - - - - 0.815 1.224 0.182 - - - - - -

5 v v 0.360 1.350 919 - - 0.751 1.109 0.162 - - - - - -

6 v v v 0.354 1.339 820 0.303 0.672 0.736(-9.7%) 1.066(-12.9%) 0.158 - - - - - -
7/ v - - - - - - - - 60.5 37.0 524 29.8 - -

8 v v 0.360 1.322 809 - - - - - 62.1 38.4 52.2 321 - -

9 v v v v 0.359 1.359 1057 0.304 0.675 0.710(-3.5%) 1.005(-5.8%) 0.146 62.3 394 53.1 322 - -
10 v - - - - - - - - - - - 1.131 0.773
11 v v v v 0.366 1.337 889 0.303 0.672 0.741 1.077 0.157 - - - - 1.014 0.717
12 v v v v v 0.358 1.334 641 0.302 0.672 0.728 1.054 0.154 62.3 39.5 52.8 32.3 1.004 0.430

1 — 17 4271 24 B8 61 4 5 = 51 Modules Ff 51 £ 5 #E 5 Bt i) ¥ i % 31
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/ X Method | minADE(), minFDE(m), MR| EPAT
// \ . PnPNet' [57] 1.15 1.95 0226 0.222
N\ D ) EXp Ccrin |ents ViP3D [30] 2.05 2.84 0.246  0.226

Q y Constant Pos. 5.80 10.27 0347 -

o Constant Vel. 2.13 4.01 0.318 -
UniAD 0.71 1.02 0.151 0.456

Table 5. Motion forecasting. UniAD remarkably outperforms
previous vision-based end-to-end methods. We also report two
settings of modeling vehicles with constant positions or velocities
as comparisons. T: Reimplemented with BEVFormer.

Method | AMOTAT AMOTP| Recalll IDS] Method | ToU-n.t ToU-f.+ VPQ-n.t VPQ-f.t
Immortal Tracker’ [93] ‘ 0.378 1.119 0.478 936 FIERY [35] 594 36.7 50.2 29.9
QD3DT [36] 0.242 1.518 0.399 5 ST-P3 [3§] - 38.9 - 32.1
MUTR3D [104] 0.294 1.498 0.427 3822 BEVerse' [105] 61.4 40.9 54.3 36.1
UniAD 0.359 1.320 0.467 906 UniAD 63.4 40.2 54.7 33.5
Table 3. Multi-object tracking. UniAD outperforms previ- Table 6. Occupancy prediction. UniAD gets significant improve-
ous end-to-end MOT techniques (with image inputs only) on all ment in nearby areas, which are more critical for planning. “n.”
metrics. T: Tracking-by-detection method with post-association, and “f.” indicates near (30 x 30m) and far (50 x 50mm) evaluation
reimplemented with BEVFormer for a fair comparison. ranges respectively. {: Trained with heavy augmentations.
Method | Lanest Drivablet Dividerf Crossingt Method L2(m){ Col. Rate(%).
ls 2s 3s Avg. 1s 2s 3s Avg.
Zgg [7762] 12(3) ;g'g ) ) NMP' [101] . - 351 - B E 1.92 -
[76] : y - - SA-NMP' [101] - - 2.05 = - - 1.59 =
BEVFOU:ICT [551 | 23.9 77.5 - - FF' [37] 055 120 254 143 | 006 0.17 1.07 043
BEVerse' [105] = = 30.6 17.2 EO™ [47] 067 136 278 160 | 0.04 0.09 0.88 0.33
UniAD 31.3 69.1 25.7 13.8 ST-P3 [38] 1.33 2.11 290 211 | 023 062 127 071
UniAD 048 096 1.65 1.03 | 0.05 0.17 0.71 031

Table 4. Online mapping. UniAD achieves competitive perfor-
mance against state-of-the-art perception-oriented methods, with Table 7. Planning. UniAD achieves the lowest L.2 error and colli-
comprehensive road semantics. We report segmentation IoU (%). sion rate in all time intervals and even outperforms LiDAR-based
7: Reimplemented with BEVFormer. methods () in most cases, verifying the safety of our system.
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