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*Standard benchmarks 1gnore rare classes (e.g. stroller)

*Vulnerable classes (e.g. child and construction
worker) are grouped 1nto the pedestrian superclass

Group-Free Head Architecture
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Hierarchical AP
LCA = 0 e[dentical to standard AP metric

*Partial credit for mistaking sibling classes

: (1.e. mistaking child for adult)

LCA =

*Partial credit for mistaking any two classes
(1.e. mistaking child for traffic-cone)
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Method Adult Truck CV Bicycle MC Child CW Stroller PP
LCA=0 865 840 539 235 472 602 0.1 202 36 322

CenterPoint LCA=1 873 847 595 252 488 617 0.1 264 38 324
LCA=2 873 850 59.6 253 495 621 0.1 272 40 329

. LCA=0 886 869 634 257 502 632 01 253 87 368
ol LCA=1 895 876 724 275 522 652 0.1 324 94 370
Y LCA=2 89.6 88.0 725 277 532 657 0.1 340 98 376

oferBoind LCA=0 885 866 634 290 585 682 53 358 316 393
i Hier & Filierine LCA=1 894 874 724 313 612 697 152 520 377 394
' & LCA=2 895 877 725 315 623 699 169 563 388 39.8
LCA=0 844 845 585 151 449 572 10 151 32 196

TransFusion LCA=1 855 857 674 218 467 591 16 21.8 37 198
LCA=2 855 86.1 675 226 477 599 17 226 42 204

TansEidion LCA=0 844 842 584 245 467 608 3.1 216 133 253
i LCA=1 860 854 673 263 50.1 635 144 347 206 256
LCA=2 860 859 674 268 522 651 152 36.1 228 264

e LCA=0 844 842 584 253 523 628 40 275 147 273
- &“F.h o LCA=1 860 854 673 266 557 640 251 467 243 274
WORA & TS LCcA=2 860 859 674 270 569 643 258 486 283 279
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Semantic Hierarchy
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‘nuScenes organizes all classes with a semantic hierarchy
*Hierarchical structure has been historically ignored, leading
to missed opportunities for innovation

Multimodal Fusion

LLiDAR-based Detections RGB-based Detections

*LiDAR-only detectors are accurate w.r.t 3D localization and
yield high recall (though classification 1s poor)

*RGB-only detectors are accurate w.r.t recognition (though
3D localization 1s poor)

Keep LiDAR-based detections that are nearby (1.e. within m
meters) RGB-based detections. Discard all other detections.

Experimental Results

Method Multimodal Many Medium Few All
FCOS3D (RGB-only) [40] 39.0 233 29 20.9
PointPillars (LiDAR-only) [8] 64.2 28.4 3.4 30.0
+ Hierarchy 66.4 30.4 2.9 31.2
w/ Data Aug. 544 24.2 1.8 25.1
w/ Filtering v 66.2 41.0 4.4 35.8
CBGS (LiDAR-only) [9] 47.2 10.4 0.1 17.2
+ Hierarchy 49.5 1.1 0.1 18.1
w/ Data Aug. 49.9 17.1 0.1 20.6
w/ Filtering v 48.0 20.3 0.1 21.5
CenterPoint (LiDAR-only) [13] 137 41.3 3.0 D
+ Hierarchy 771 45.1 4.3 40.4
w/ Data Aug. 73.8 44.5 7.4 40.3
w/ Filtering v i | 49.0 94 43.6
MVP [22] v 65.6 31.6 1.5 31.0
+ Hierarchy v 67.0 33.0 0.1 31.6
w/ Data Aug. v 65.9 35.8 0.1 32.5
w/ Filtering v 67.1 39.2 1.6 34.4
TransFusion [17] 68.5 42.8 8.4 38.5
+ Camera 73.9 41.2 9.8 39.8
w/ Data Aug. 73.4 40.9 8.2 39.0
w/ Filtering 159 42.5 9.1 40.1

Full paper & code are available at github.com/neeharperi/L.T3D




