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(1) Stereo Matching Network for Weak Depth Supervision

.

Ø Stereo Disparity Estimation head reconstructs a dense disparity map with 
overlap region pairs of neighboring cameras.
..

Ø Although this region is relatively small, it serves as a geometric link between 
two images. 

(2) Adversarial Overlap Region Discriminator
.

Ø We propose to use a regularizer to explicitly minimize the representational gap 
between non-overlap regions vs. overlap regions. 
.

Ø We constrain the object detection head from learning region-invariant 
information via an adversarial framework using Gradient Reversal Layer.

.

(3) Total Loss
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Ø Alternative balanced option of the 

monocular and stereo vision systems.
.

Ø Potentially replace LiDAR.
.

Ø Adjacent cameras have a 

strong association. (Overlap Region)

Limitations of Previous Work (DETR3D)

.

Ø We found that the network (without explicit guidance) does not totally use 
the geometric potentials of multi-view camera systems. 
.

Ø Multiple false positives in the overlapped regions..

Domain Shift Issue (Non-Overlap vs. Overlap)

.

Ø We empirically observe that DNN has a strong inductive bias.
.

Ø As we clearly see in the first row (DETR3D), the features of each two groups 
form distinguishable clusters.

Summary
.

Ø We report that existing works often neglect properly dealing with objects in 
the overlap region, which limits fully using the geometric potentials of 
multi-view camera systems, causing performance degradation.
.

Ø We propose to use outputs from the traditional stereo disparity estimation
model on the overlap region and apply them as weak supervision to 
improve the detection accuracy over the overlap region. We empirically find 
that this supervision significantly improves the overall detection accuracy..

Ø We introduce an overlap region discriminator that adversarially learns to 
minimize the covariate shift between objects from non-overlap regions vs. 
from overlap regions.
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Experimental Results
.
Performance Comparison with SOTA on the nuScenes dataset

.
Average Precision for each object class on the nuScenes test set

.

Performance Comparison in Overlap Region


