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Image Decomposition Solution: BIDeN

Task 11.B: Real scenario deraining in general

Discriminator D

Definition: Separate a superimposed image

Into distinct components/layers with only a | D S
single observation. 4 by, s
i / b, Prediction

Many applications: Deraining, haze removal,
shadow removal, reflection removal, water
removal, desnowing, fence removal, flare
removal, texture separation, foreground-
background segmentation, intransic mixture

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

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

Task lll: Joint shadow/reflection/watermark

decomposition... task is performed in the Discriminator. removal
Motivation o efecton D

c: watermark

BID Datasets and Tasks
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Results (Task II)

Task I: Mixed image decomposition across multiple
domains

MPRNet Restormer RCDNet BIDeN
SSIMT|PSNRT|SSIMT|PSNRT|SSIMT|PSNRT|SSIMT|PSNR1T|SSIMT

0.786 | 33.39 | 0.945 | 34.29 | 0.951 | 32.38 30.89 | 0.932
0.564 | 30.52 | 0.909 | 30.60 | 0.917 | 28.45 29.34 | 0.899
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(5) rs + mh + raindrop (6) rs 4+ snow + mh + raindrop
rs: rain streak, mh: moderate haze

(4) rs + heavy haze

MPRNet Restormer RCDNet

Multiple raining components may occur solely,
or as an arbitrary combination in real-world.

BID Setting

Randomly choose images from pre-defined
source components, then mix these images.
Our goal Is to predict sources Iinvolved In

Yosemite Vehicle Vegetable CityScape

Task II.A: Real scenario deraining in driving
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Task Il.A: BIDeN show balanced results.
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iIndividual images involved in mixing. oput 486 | 2784 | 561 | 2485 | 474 | 22.68
Input CityScape Rain Streak Snow Haze MPRNet 4.14 28.72 4.94 29.42 4.60 25.93
MPRNet* 4.34 28.00 4.81 25.86 4.24 24.55
BIDeN 4.71 25.39 H.39 22.94 4.97 22.64
BIDeN* 4.31 26.55 4.71 21.22 4.28 22.40

Task I1.B: Models trained under the
BID setting are more robust In
restoring natural images.
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