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Introduction
 Optical aberrations are defects introduced in the design, manufacturing and assembly of camera

lenses. The defects cause the incident light to diffuse and fail to focus to form a sharp image,
producing images with blurry and dispersive appearance.

 Aberration correction by sophisticated lens designs and special glass materials generally incurs high 
cost of manufacturing and the increase in the weight of optical systems, thus recent work has shifted 
to aberration correction with deep learning-based post-processing.

 Previous methods use a single feed-forward neural network and suffer from information loss. To 
address the issues, we propose a novel aberration correction method with an invertible architecture 
by leveraging its information-lossless property.

Method

loss function：

Forward Process Reverse Process

 We design an imaging simulation process based on ray tracing and spatial convolution to generate 
large-scale paired datasets with variable degradation degrees.

 We propose an invertible neural network architecture for optical aberration correction that can largely 
alleviate the information loss problem and improve image quality.

 We introduce conditional encoding modules for the invertible neural network to deal with varying 
degrees of optical aberrations.

 The reverse loss makes learning process more stable and increases the robustness of neural networks.

Experiments

 Quantitative and qualitative experimental results demonstrate that our method outperforms compared 
methods in correcting variable-degree optical aberrations.
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