SINGLE-IMAGE RAIN REMOVAL VIA MULTI-SCALE CASCADING IMAGE GENERATION
Zheng Zhang Yi
1,

1
Xu ,

1
Wang ,

1
Ni ,

2,3
Xu

He
Bingbing
Hongteng
1MoE Key Lab of Artificial Intelligence, AI Institute
1Shanghai Jiao Tong University
2Infinia ML, Inc.
3Department of Electrical and Computer Engineering, Duke University
Introduction
Ø Achieving rain removal is beneficial for many practical visual systems like
unmanned vehicles, autonomous robots and outdoor surveillance systems.
Ø The existing methods often lead to over-blurred de-rained images. In fact,
the orientation, density and scale of the rain streaks are varied not only
across different images but also across different regions within each image,
which means that different perceptive fields and scale analysis are required
to jointly detect and process rain features.

Experiments

Rainy image

Our de-rained result

Multi-scale cascading image generation (MSCG) framework
Ø Our method achieves the best visual perception due to full
use of multi-scale properties of rain streaks while most of
other methods introduce blurriness or distortions to the
background and remain more rain regions.

Ø Encoder-decoder framework: encoder is used to extract multiple scale features of a rainy image and the decoder is
used to generate the de-rained image from extracted features by a coarse-to-fine approach.
Ø Cascading feature flow across scales will supplement more spatial and contextual information to enhance the deraining performance. the ground truth is used to optimize the de-rained images at each scale and thus such a multitask learning strategy would refine the back propagation across all the scales.
Ø Hybrid loss function:
data fidelity loss
, perceptual content loss
and adversarial
loss
Ø Ablation study on the right proves that feature integration
across scales and the top-down image generation strategy
in the multi-scale cascading structure is important in de-raining
task.
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