ORA3D: Overlap Region Aware Multi-view 3D Object Detection
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the geometric potentials of multi-view camera systems.
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» We propose to use a regularizer to explicitly minimize the representational gap

» As we clearly see in the first row (DETR3D), the features of each two groups  » e constrain the object detection head from learning region-invariant

form distinguishable clusters. information via an adversarial framework using Gradient Reversal Layer.
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Model Mono[Multi ~ Backbone ~ NDS(f) mAP(1) Model Mono|Multi ~ Backbone NDS(1) mAP(})
CenterNet [EJ] Mono DLA34 0.328 0.306 FCOS3D [E9] Mono ResNet101 0.428 0.358
FCOS3D [E9] Mono ResNet101 0.415 0.343 PGD [EO] Mono ResNet101 0.448 0.386
PGD [EO] Mono ResNet101 0.428 0.369 DD3D* [EH] Mono V2-99 0.477 0.418 Su m ma ry
DETR3D [EJ] Multi ResNet101  0.425 0.346 DETR3D* [E3] Multi V2-99 0.479 0.412 L . . ) i
DETR3D []  Multi  ResNetl0l 0434 0349  BEVDef (@]  Muli va9o o4z o422 » We report that existing works often neglect properly dealing with objects in
Ours Multi ResNet101  0.445 0.367 Ours¥ Multi V2-99 0.489 0.423

the overlap region, which limits fully using the geometric potentials of
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(2) Validation set (b) Test set multi-view camera systems, causing performance degradation.

Average Precision for each object class on the nuScenes test set
» We propose to use outputs from the traditional stereo disparity estimation

Model Car Truck Bus  Traller C.V  Ped. Motor. Bicycle T.C Barrier mAP _ o
DETR3D [E3] 0603 0333 0290 0358 0.170 0455 0413 0308 0.627 0565 0.412 model on the overlap region and apply them as weak supervision to
Ours 0.609 0338 0323 0347 0.174 0467 0420 0311 0.649 0589  0.423

improve the detection accuracy over the overlap region. We empirically find
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Performance Comparison in Overlap Region that this supervision significantly improves the overall detection accuracy

Model Mono[Multi NDS (1) mAP(}) mATE(|) mASE()) mAOE(J) mAVE() mAAE() » We introduce an overlap region discriminator that adversarially learns to

FCOSID[AE]  Mono 0317 0213 084l 0.276 0.604 1122 0.173 minimize the covariate shift between objects from non-overlap regions vs.
DETR3D [E4]  Multi 0356 0231  0.825 0.280 0.400 0.863 0.223

Ours Multi 0.408  0.264 0.677 0.280 0.361 0.746 0.181 from overlap regions.




