Gated Stereo:
Joint Depth Estimation from Gated and Wide-Baseline Active Stereo Cues

Stefanie Walz! Mario Bijelic3 Andrea Ramazzina' Amanpreet Walia> Fahim Mannan? Felix Heide?3

'Mercedes-Benz AG, 2Algolux, 3Princeton University

v= PRINCETON
& UNIVERSITY

Of a0
=¥ Data and code are available at

https://light.princeton.edu/publication/
o gatedstereo
al

]



Overview — Motivation
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— Scanning LiDAR systems provide accurate but sparse depth



Overview — Motivation
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— CMOQOS sensor arrays provide dense output but are missing depth accuracy



Overview — Motivation
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— Gated systems couple CMOS sensor to active illuminators



Overview — Gated Stereo
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Overview — SOTA Comparison
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Key Contributions:
* Novel depth estimation approach for gated stereo images
» Providing first gated stereo dataset
« Improvement of 50% MAE compared to next best RGB stereo method
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Gated Imaging

_ [
2

P
»—

~N

i

r[m]



Gated Imaging
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Gated Imaging
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Gated Imaging
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What about Depth from Stereo RGB Cameras?

i ‘/ — Good Stereo Depth Cues Ik +
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Gated Stereo Imaging — Combining ToF with Multi-View Depth Cues
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Gated Stereo — Input
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Gated Stereo — Monocular Branch
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Gated Stereo — Stereo Branch




Gated Stereo — Gated Reconstruction Loss
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Gated Stereo — llluminator View Consistency
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Gated Stereo — Fusion Network
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Long-Range Stereo Dataset
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Qualitative Results — Nighttime Downtown Environment
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Qualitative Results — Nighttime Downtown Environment
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Qualitative Results — Nighttime Suburban Environment
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Qualitative Results — Daytime Downtown Environment
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Comparison with SOTA Methods

‘ Test Data - Night

Test Data - Day

METHOD Modality Train RMSE ARD MAE & 52 53 RMSE ARD MAE & 55 53

GATED2DEPTH [!] Mono-Gated D 16.15 0.17 8.07 7570 9274 9647 2868 022 1476 66.68 8276 87.96
GATED2GATED [7] Mono-Gated MG 14.08 0.19 [7.95] 79.84 9295 9659 1687 021 [951] 7393 92.15 96.10
SPARSE2DENSE [/] Mono-Sparse D 997  0.11 522 87.06 9577 9820 10.05 0.11 477 88.06 96.57 98.63
KBNET [10] Mono-Sparse D 1377 0.16 873 8098 99.33 99.67 1527 0.17 954 7854 9931 99.63
PACKNET [/] Mono-RGB M 17.82 020 1021 6635 8785 9561 17.69 021 977 7212 90.65 96.51
DEPTHFORMER [7] Mono-RGB D 1215 0.11 620 85.18 9576 9847 1059 0.09 506 90.65 97.46 99.02
ACVNET [ 1] Stereo-RGB D 11.70  0.08 525 8991 9633 9847 940 0.7 408 94.61 9836 99.12
RAFT-STEREO [6] Stereo-RGB D 10.89  0.09 9047 9671 98.64 940  0.07 93.76 98.15  99.09
GATEDSTEREO Stereo-Gated DGS 639  0.05 [225] 96.40 98.44 9924 711 0.05 [225] 9687 9846 99.11

* Improvement of 50% MAE compared to next best RGB stereo method

* Improvement of 74% MAE compared to next best monocular gated method

-> see paper




Gated Stereo:
Joint Depth Estimation from Gated and Wide-Baseline Active Stereo Cues
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