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Compatible and Diverse Fashion Image Inpainting



Fashion Recommendation as Inpainting
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Framework
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Two-stage framework that disentangles the generation of and

9




Shape Generation Network

Image-to-image Translation (U-Net):
Person representation + Shape

context -> Layout

+Variational Autoencoder (VAE):

Enable diversity at test time

+Compatibility Encoder:
Inject compatibility (co-occurrence)

using contextual garments
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Appearance Generation Network
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Inpainting Results
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Comparison with Other Methods

Original image and input
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Pix2Pix + noise
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Virtual Try-on Applications
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Virtual Try-on Results

Reference Input Transfer Input Transfer Input  Transfer




Virtual Try-on Results
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ClothFlow: A Flow-Based Model for Clothed Person Generation



Pose-guided Person Image Generation

Condition image Target pose sequence Refined results
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« Does not model geometric transformations.
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« Cannot preserve appearance details (textures, logos, graphics).
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Our Results
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« Warp clothing regions

by estimating

appearance flow
between two images.
« Appearance flow: a
2D dense flow field

specifying which

pixels in the source

image could be
redirected to
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ClothFlow Framework

: Warped Cloth c’ Source Img I
» ' I ~ Stage 3: Rendering (Sec. 3.3)
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Hallucinate Target Segmentation Map

Stage 1: Conditional Layout Generation
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« Extract poses and segmentation maps with off-the-shelf models.
« U-Net predicts the target segmentation map with segmentation loss.

« Provide structural constraints for generating appearance.



Estimate Flow between Source and Target

Stage 2: Clothing Flow Estimation Source Cloth Cg Source Seg Sg
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- Borrow idea from optical flow estimation.
« Dual feature pyramid networks to encode source and target information.

Gradually estimate the appearance flow in a cascaded fashion.

Warped clothing: perceptual loss; Warped segmentation: L1 loss.



Render the Final Result

Warped Cloth C; Source Img [

Stage 3: Rendering
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Girender Result [;

Target Seg Sy Target Pose D¢

- U-Net taking all guidance to synthesize the final result.

 Train: use GT target segmentation. Testing: Synthesized segmentation from stage 1.



Pose-guided Person Generation Results

Source Target DSC VUNET DPT CBI Soft-Gated  Ours Quantitative comparison
M j ﬂj (Q f f Methods Deform Dense SSIM IS
— » ) M - PG?2 [26] X X 0762 3.09
) = DSC [34] v X 0.761 3.35
/ \ ‘ VUNET [7] X X 078 3.09
4 \ = BodyROI7 [27] X X 0.614 3.23
v, L ‘ DPT [28] X v 0.785 3.61
A ' Soft-Gated [4] v X 0.793 3.31
| ! CBI[10] v v 0.835 2.92
w/o Layout v X 0.758 3.63
w/o Flow X X 0.757 3.71
w/o Flow + TPS v X 0.758 3.74
w/o Cascade v X 0.759 3.74
w/o Style v X 0.756 3.56
ClothFlow v X 0.760 3.75
ClothFlowDense v v 0.771 3.88

Pair-wise user preference

DSC [34] VUNET [7] DPT [28] CBI[10] Soft-Gated [4]

80.9% 63.4% 90.2% 69.7% 57.9%




Virtual Try-on: Replace the source image by a clothing image

Source Cloth  Target Person VITON Warp VITON CP-VTON Warp CP-VTON  w/o Cas. Warp  w/o Cas. ClothFlow Warp ClothFlow
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