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NearFarMix Augmentation
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Architecture Overview

Semantic Depth Estimation ?

Semantic Depth: Estimate both depth and semantics
» Depth: Process of estimating the depth or distance
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Depth Semantics Symbiosis

# Perform blending of regions

- Depth can help Semantics by adding a 3D view to I' = (I ® M) near + (Ia © Ms) + (Is ® M,) — (I ®

scenes, thus claritying the spatial relations of similar
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exchanging information between depth and
semantics tasks within both local and global contexts.

Qualitative Results

* NearFarMix augmentation to tackle overfitting in both
depth and semantics tasks while solving existing issues
such as loss of object integrity, limited diversity, and
imited conftrol.

Dataset-Agnostic Semi-Supervised Strategy
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Semi-Supervised Learning

N o TPaT e . * The teacher model

* mMaintains a fixed number
of classes In semantic
labels across dataserts,
ensuring a dataset-
invariant architecture.

 The semi-supervised
il L ' nature enables its
—hm—» £ sty application fo datasets
! - [ with only depth
" Sopervised Loarsiog Information, without
requiring semantic labels.
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Quantitative Result
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Method AbsRel ] RMS| log,od 0171 Method AbsRel| RMS| RMS;,, 1 o617

Eigen et al. 0.158 0.641 - 0.769 Eigen et al. 0.203 6.307 0.270 0.702
DORN 0.115 0.509 0.051 0.828 DORN. 0.072 2.727 0.120 0.932
BTS 0.110 0.392 0.047  0.885 BTS 0.059 2.756 0.090 0.956
TransDepth 0.106 0.365 0.045  0.900 TransDepth 0.064 2.755 0.098 0.956
DPT 0.110 0.367 0.045  0.904 Adabins 0.058 2.360 0.088 0.964
Adabins 0.103 0.364 0.044 0.903 DPT 0.060 2573 0.088 0.959
P3Depth 0.104 0.356  0.043  0.898 NeWCRFs 0.052 2.129 0.079 0.974
NeWCRFs 0.095 0.334¢  0.041 0922 PixelFormer 0.051 2.081 0.077 0.976
PixelFormer 0.090 0.322 0.039  0.929 iDisc 0.050 2067 0.077 0.977
iDisc 0.086 0313  0.037  0.940 ——— — —

Proposed 0.080 0.289 0.034 0.948
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The Symbiotic Transformer block can be mathematically expressed as:

iF;,IfV — Block-Cross-Attention(F2, i_lFKV)'
_i+1F3I§V = Grid—Cross—Attention(FQ FKV)

x 71 4 x N,

F, = FusedMB COHV(N+1F§,{V)

Proposed 0.048 1.984 0.075 0.979
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