
Depth estimation using an improved stereo network 

Key words: Monocular depth estimation; Self-supervised; Image reconstruction 

Wanpeng XU, Ling ZOU, Lingda WU, Yue QI, Zhaoyong QIAN, 2022. Depth estimation using an 
improved stereo network. Frontiers of Information Technology & Electronic Engineering, 23(5):777-789. 
https://doi.org/10.1631/FITEE.2000676 
  
 

Corresponding author: Ling ZOU 
E-mail: zouling@bfa.edu.cn 

Front In
form

 Technol E
lectro

n Eng

https://doi.org/10.1631/FITEE.2000676
https://doi.org/10.1631/FITEE.2000676
https://doi.org/10.1631/FITEE.2000676
https://doi.org/10.1631/FITEE.2000676
mailto:zouling@bfa.edu.cn


ResNet, which serves as a backbone network, has some structural 
deficiencies when applied to downstream fields, because its original 
purpose was to cope with classification problems. 

Motivation 

No pixels that violate camera motion assumptions are traditionally 
expected when using stereo pairs as the input for self-supervised 
methods. However, in low-texture areas, performance may be 
deteriorated. 
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An improved network architecture that performs self-supervised 
monocular depth estimation using stereo pairs is proposed to better 
propagate information through the network’s layers. 

Contribution 

A novel disparity consistency loss ignores the training pixels of images 
in the low-texture area. 

A novel input method that inputs left and right images randomly 
expands the dataset. Front In
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Framework 
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Method 
 Improved information flow through the network 

In our method, only four ReLUs on the main propagation path can retain as many effective 
backpropagation nodes as possible while maintaining the model’s learning ability. 
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Method (Cont’d) 
 Improved projection shortcut Grouped building block 
In the projection shortcut, we use a 
meaningful way to select the feature maps 
that go to the next stage. 

The conv3×3 acquires the maximum 
number of channels and the grouped 
convolution is adopted to perform the 
convolution operation independently for 
each group. 
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Method (Cont’d) 

We use a binary mask to filter out the pixels whose appearance does not change 
between the stereo pairs. This method can eliminate the effect of pixels in a low-texture 
region in the network. So, the loss can be written in the following form: 

 Training loss 

where Lp is the appearance matching loss, Lsmooth is the smooth loss, and M is the mask. 
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Major results 
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Major results (Cont’d) 
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Conclusions 
 

We adopted a novel monocular depth estimation backbone network, abandoning 
traditional ResNet based methods. This boosted the propagation of disparate 
information through network layers and improved the utilization of efficient information. 
Furthermore, the binary mask used to deal with the pixels in the low-texture area 
eliminated the interference of invalid disparities in training. Finally, for more extensive 
and accurate general feature representation, we loaded weights that were pre-trained 
on ImageNet. By combining the above improvements, we produced state-of-the-art 
results on the Eigen split of the KITTI driving dataset using stereo pairs in a self-
supervised manner. Front In
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