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Task: co-segmentation in a pair of images

Input predicted masks
Problem: no training data available 2
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Key idea: synthetic pairs with duplicated patterns

Source and selected segment Background
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Key idea: direct copy-paste

Direct
Copy-paste
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Key idea: our blending

Our blending

Poisson 
blending 

[Pérez et al. 2003]
+

Style 
transfer 
[Huang and 

Belongie 2017]
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Annotations

Generated images Masks Correspondences

Annotations
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Training data
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Style transfer
Two objects
COCO Seg.

One object
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Source Blended

Two objects
Unsup. Seg.
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Learning co-segmentation
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Learning co-segmentation
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Learning co-segmentation

Objective function: 

12



Learning co-segmentation

Objective function: 
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Learning co-segmentation

Objective function: 
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Learning co-segmentation

Objective function: 
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One-shot detection on Brueghel

Score between a pair of images
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One-shot detection on Brueghel
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One-shot detection on Brueghel
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Place recognition on Pitts30K and Tokyo 24/7
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Place recognition Tokyo24/7 [Torii et al. 2015]

Place recognition Pitts30K [ Torri et al. 2013]



Place recognition on Pitts30K and Tokyo 24/7
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Ablation on the architectures and losses: http://imagine.enpc.fr/~shenx/SegSwap/

http://imagine.enpc.fr/~shenx/SegSwap/
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Discovery on Brueghel: Correspondences graph

Graph: 

Correspondences  

Indexes 
of 

source and targe images

Corr. Pred.

Mask Pred.
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Discovery on Brueghel: Correspondences graph

Graph: 

3-cycle Consistency
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Discovery on Brueghel: Correspondences graph
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Discovery on Brueghel: Correspondences graph
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Discovery on Brueghel: Correspondences graph
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Discovery on Brueghel: Correspondences graph
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Experiments: discovery on Brueghel [Shen et al. 2019]
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Object discovery on the dataset of [Rubinstein et al. 2013]
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Summary

• Learning co-segmentation from synthetic pairs

• Discovering patterns using the correspondence graph

31

Code, data and more experimental results can be found in our project page: 
http://imagine.enpc.fr/~shenx/SegSwap/

http://imagine.enpc.fr/~shenx/SegSwap/

