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Problem

Challenges on ill-posed regions like occlusions and non-Lambertian
surfaces.
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Problem

The matching formulation makes it naturally hard for the stereo matching
to handle ill-posed regions like occlusions and non-Lambertian surfaces.
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Motivation

Biased monocular priors from limited data
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Motivation

Unbiased monocular priors from large foundation model

labeled image
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27.312




Motivation

Fusing unbiased monocular priors from large foundation model for
generalized stereo matching

Stereo Matching
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Challenges

The fusion is nontrivial:

» The gap between the affine-invariant relative depth from monocular
depth and absolute depth from disparity;

Scale Ambiguity in Monocular Depth
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Challenges

The fusion is nontrivial:

» The gap between the affine-invariant relative depth from monocular
depth and absolute depth from disparity;

)

Alignment
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Challenges

The alignment is nontrivial:

» Over-confidence in the disparity update will lead to local optima;

Iteration t = 1 Iteration t =4 Iteration t =7 Iteration t = 10
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Challenges

The alignment is nontrivial:

» Over-confidence in the disparity update will lead to local optima;

» Noisy disparity results computed at the first several iterations will
misguide the fusion and slow down good fusion;

Iteration t = 10
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Contributions

» Local Binary Ordering Map: indicating whether two pixels are farther or
closer;
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Contributions

» Local Binary Ordering Map: indicating whether two pixels are farther or

closer;
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Model Pipeline
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Model

> Feature Encoder
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Model

» Monocular Encoder
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Model

> lterative Local Fusion
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> lterative Local Fusion
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Model

> lterative Local Fusion
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Model

> lterative Local Fusion
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Model

> Global Fusion
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Model

> Global Fusion
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Model
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Experiments

> Zero-Shot Generalization on Non-Lambertian Surfaces

Booster (Q)
Method Additional ALL Trans NonTrans

Data/Aug |EPE bad 2.0 bad 3.0 bad 5.0| EPE bad 2.0 bad 3.0 bad 5.0|EPE bad 2.0 bad 3.0 bad 5.0

Mocha-Stereo [7] 3.88 16.82 14.31 11.84 1945 6644 5796 4573 (2.80 12.31 10.19 8.38
ELFNet [25] 6.05 24.51 2043 1640 |9.03 72.07 62773 4982 |5.33 20.85 17.18 13.84
Selective-RAFT [46] 4.14 19.52 16.69 13.63 |10.34 6984 61.64 4955 (299 1499 12.44 10.00
Selective-IGEV [46] 4.62 19.28 16.58 13.92 1950 6685 58.9 47.15 |3.60 14.74 12.34 10.27

IGEV [51] 426 17.58 15.21 12.89 [10.00 68.96 61.14 4951 [3.25 1299 1094 90.24
NMREF [12] 5.05 26.22 21.31 1658 [10.36 70.92 6093 47.16 |4.00 22.43 17.77 13.50

NerfStereo [43] v 348 13.40 11.13 9.22 | 888 62.67 5335 41.79 |2.49 9.06 7.19 5.89

RAFTstereo [22] 4.18 17.64 1492 12.2319.779 67.69 5931 4740 [3.23 13.13 10.75 8.70

RAFT-Stereo + ME 240 11.44 9.17 7.30 | 897 64.84 56.05 43.95 1.45 6.96 5.08 3.89

I Ours 2.26 11.02 8.59 6.6 | 793 5983 5036 38.44 |1.52 698 497 3.64 I
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Experiments

> Zero- Shot Generalization on Non-Lambertian Surfaces
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Experiments

> Zero-Shot Generalization in General Scenes

KITTI 2015 | KITTI 2012 Middlebury (H) ETH3D
Additional All NonOcc Occ
Method Year Data/Aug |EPE bad3.0| EPE bad 3.0| EPE bad 2.0 | EPE bad 2.0| EPE bad 2.0 | EPE bad 1.0
FC-PSMNet [58] | 2022 158 750 |1.42 7 |414 183 | - - - - 125 128
ITSA-PSMNet [0] | 2022 139 580 [1.09 52 [325 127 | - - - - 1094 98
Graft-PSMNet [23] | 2022 132 530 [1.09 5 [234 109 | - ; ; - 116 107
Mask-CFNet [35] | 2023 . 580 | - 48 | - 137 | - i i i ~ 5.7
STTR* [21] 2021 214 95 251 962 [9.13 21.76 |5.03 1349 (3598 78.84 | - ;
PCWNet [40] 2022 . 560 | - 42 | - 158 | - 158 | - ~ |38 144
RAFTStereo* [22] | 2021 .13 569 | 09 435 [1.92 126 |1.09 865 |3.31 2639 [036 3.3
IGEV* [51] 2023 121 603 |1.03 513 263 11.93 [227 949 |502 2604 |033 4
ELFNet* [25] 2023 231 7.68 136 585 |516 175 |2.16 10.14 | - ; ; ;
Mocha-Stereo* [7] | 2024 129 597 |1.02 483 266 10.18 |249 7.96 |3.84 2416 |0.28 347
NMRF* [12] 2024 1.17 531 |0.92 463 [291 1336 (273 1090 | - - 1031 3.8
Selective-RAFT* [46] | 2024 127 668 |1.08 519 [234 1204 (205 945 |4.17 274 034 436
Selective-IGEV* [46] | 2024 125 6.06 |1.08 564 [259 11.79 231 922 | 435 28.10 [0.33 4.05
HVT-RAFT [5] | 2023 v .12 520 087 3.7 |137 1040 | - ; ; ~ 1029 3.00
NerfStereo* [43] | 2023 v 1.14 541 084 3.6 |142 967 |091 639 | 409 2989 |0.29 294
RAFT-Stereo + ME .18 6.18 087 419 |[142 973 |1.11 7.00 | 3.06 2650 |0.26 231
Ours .12 5.60 |0.87 4.10 |L15 8.39 |0.85 5.67 | 2.89 2650 |0.25 1.88
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Experiments
> Zero-Shot Generalization in the Wild
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Experiments

> Effectiveness and Robustness
of Modules under Zero-Shot

Testing
Middlebury (H)
Exp epe bad 2.0
Baseline 2.11+0.16 | 14.12+£0.64
Baseline w/o mono feature | 1.83+0.11 | 12.454+0.86
Baseline + ME 1.42+0.01 | 9.81+0.18
Baseline + ME + IDF 1.41+£0.04 | 10.3440.19
Baseline + ME + PF 1.414+0.00 | 9.7140.00
Baseline + ME + ILF 1.20+0.08 | 9.06+0.70
Baseline + ME + ILF + GF | 1.15£0.01 | 8.35£0.04

» Comparison of Monocular
Depth Estimation Methods

Method All NonOcc Occ
EPE | bad2.0 ] |EPE| bad2.0||EPE | bad2.0 ]
DA V2-M [205.04 99.99 [207.51 9999 [196.96 99.98
DAV2-GA| 583 6928 | 5.6l 69.16 | 695  69.34
Metric3D | 33.14  97.18 | 33.05 97.06 | 34.54 98.09
Ours 1.15 8.39 0.85 5.67 289  26.50
(a) Metric disparity space
All NonOcc Occ
Method 5"t RMS| | 6'T RMS| | é'1 RMS]|
DAV2-M | 0022 6356 | 0.024 6.171 | 0.008 7.189
DAV2-GA | 0923 1487 | 0934 1.342 | 0.852 2.022
Metric3D | 0.288  4.097 | 0.298 4.014 | 0.223  4.588
Ours 0985 0.677 | 0991 0.492 | 0.948 1.282

(b) Metric depth space
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Experiments

» Model Scalability with Increasing Data from the TranScene Dataset

Metric Class O Class 1 Class 2 Class 3
Ours Ouwurs+TranScene | Ours  Ours+TranScene | Ours  Ours+TranScene | Ours  Ours+TranScene

EPE 0.79 0.75 1.53 1.40 5.32 1.62 7.93 5.67
RMSE | 3.02 2.99 4.70 4.74 6.39 2.26 11.03 8.42

2px 5.90 5.15 12.67 9.17 23.34 13.51 59.83 46.78

3px 4.57 4.08 7.80 5.63 17.62 10.23 50.36 38.55

Spx 3.17 3.00 4.88 3.80 13.50 7.40 38.44 28.65

6px 2.58 2.59 3.96 3.37 12.80 6.50 33.87 2541

8px 1.45 1.73 3.14 2.86 12.15 4.93 27.56 21.30
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Discussion

» Transparent scenes -> both the transparent surfaces and the behind
scene are significant
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Discussion

» Transparent scenes -> both the transparent surfaces and the behind

scene are significant
A glass door adorned

0 s

Task: Retrieve the apple behind the glass door.
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Discussion

> Close black screen and dark tunnel -> information from video streams
and segmentation
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