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Definition: Separate a superimposed image 

into distinct components/layers with only a 

single observation.

Many applications: Deraining, haze removal, 

shadow removal, reflection removal, water 

removal, desnowing, fence removal, flare 

removal, texture separation, foreground-

background segmentation, intransic mixture 

decomposition…

Image Decomposition

Motivation

Multiple raining components may occur solely, 

or as an arbitrary combination in real-world. 

Solution: BIDeN

Blind Image Decomposition Network is designed to 

perform all kinds of BID tasks. We introduce a multiple-

scale encoder, and multiple heads to perform the 

separate and reconstruct task. The source prediction 

task is performed in the Discriminator. 

BID Datasets and Tasks

Task I: Mixed image decomposition across multiple 

domains

Task II.A: Real scenario deraining in driving

Task II.B: Real scenario deraining in general

Task III: Joint shadow/reflection/watermark 

removal
a: shadow

b: reflection

c: watermark

* Indicates models trained under the BID settings, without * indicates image decomposition setting 

Results (Task II)

Task II.A: BIDeN show balanced results.

Task II.B:  Models trained under the 

BID setting are more robust in 

restoring natural images.

BID Setting

Randomly choose images from pre-defined 

source components, then mix these images. 

Our goal is to predict sources involved in 

mixing, as well as separate and reconstruct

individual images involved in mixing.


