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FCFR-Net: Feature Fusion based Coarse-to-Fine Residual Learning for Monocular Depth

Completion
Lina Liu, Xibin Song, Xiaoyang Lyu, Junwel Diao, Mengmeng Wang, Yong Liu
and Liangjun Zhang

2.2 Energy based fusion

Suppose that H, W are the height and width of a feature map ;-
where ¢ € [0, N|,7 € [1, M], N isnumber of feature and M is
the number of channels. fx, (m,n) Is the feature value at (m, n),
where m € [1, H|, n € [1,W], and f, represents color and
depth features. £, (m, n) means the energy inregion L x L
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1. Motivation:

Information fusion i1s insufficient

Contributions:

centered at (m, n). & € [1,2] mean color and depth information.

W(fr,, (m+a,n+ h))?

a=—m' b=—n'
(1). Formulate depth completion as a two stage task, and £ (mun) = ofi,,(m,n), Ei, (m,n)=> FE (m,n)
design a coarse-to-fine residual learning based framework; Cii AT ofa,.(m,n), Eq, (m,n)<Es (m,n)
(2). Design channel shuffle extraction operation, which where oris the coefficient. and £ is the outout
effectively fuses the features of color and depth information ’ fo Hipd
at the multi-scale feature levels: 3. EXperiment
(3). A energy based fusion operation is utilized to further Method RMSE MAE iRMSEiMAE
.. i mim mim I/km  1/km
sufficiently fuse the features obtained by channel shuffle CIPN 0106377946 703 113
extraction. STD 814.73 24995 2.80 1.21
CG (Lee et al. 2020) 807.42 25398 273 1.33
_ RV 702.80 225.81 2.42 0.9
2.Approach: PwP (Xu ct al. 2019) 77705 23517 242  1.13
s 6 co.  RGBG&C 772.87 21502 2.19 0.93
Color Image 4 MSG-CHN (Lietal. 2020) | 762.19 22041 230 0.98
R | | | :  DeepLiDAR (Qiuectal. 2019) | 758.38 226.50 2.56 1.15
a D™ Uber (Chen et al. 2019) 752.88 221.19 234 1.14
\ 5 \ 8 \ H\ l*\ \ CSPN++ (Cheng et al. 2020) | 743.69 209.28 2.07  0.90
| cs | cs | | FusedFeature NJ SPN (Park et al. 2020) 741.68 19959 199  0.84
'N | | i Ours 735.81 217.15 220 0.98
— |/ ) ‘ / respledk RMSEREL 0125 0,020
_}a ( Channel Method m m - L.25% T1.257
/ , €5 shuffle  “TTD_I§ 0.230 0.044 97.1 994 003
1 . p ,f-"'-m__ N/ = Energy Based Sparse-to-Coarse 0.123 0.026 99.1 99.9 100.0
|F * ) & )" Fusion  CSPN 0.117 0.016 99.2 99.9 100.0
j | CSPN++ (Cheng et al. 2020) | 0.116 - - - -
P [ [ [<d *LC*_ 4o {_ © Concwena®® DeepLiDAR (Qiuetal. 2019) | 0.115 0.022 99.3 99.9 100.0
_ N @  piciwiee  PWP (Xucetal. 2019) 0.112 0.018 99.5 99.9 100.0
Fine Depth i @ T Ours 0.106 0.015 99.5 99.9 100.0

Coarse-to-Fine

Quantitative results of Kitti and NYUV?2.

Overview of network architecture
2.1 channel shuffle

leen depth and color features of the i-th convolution block, Qualitative results of Kitt.

= Uais - S bs Jeo = {Jeirs s Jeins -Where M is the Contact:
numbgr of channels, the output of channel shuffle inter position for 3D vision and robotics (RAL of Baidu
are: f, = {fa. fen: ...,fdi%,fciﬂg} Research)
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