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At the start

Lindner, Albrecht, et al. "Joint statistical analysis of images and keywords with applications in 
semantic image enhancement." in the 20th ACM international conference on Multimedia, 2012.
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Can we do better with 
deep learning?



Recoloring a strawberry
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Recoloring a strawberry

ÅWhere is it?
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Recoloring a strawberry

ÅWhere is it?

ÅWhat colors should it be?

Strawberry
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Recoloring a strawberry

ÅWhere is it?

ÅWhat colors should it be?

Strawberry
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Where is the keyword?



Jin, Bin, Maria V. Ortiz Segovia, and Sabine Süsstrunk. "Weblysupervised semantic segmentation."in IEEE 
Conference on Computer Vision and Pattern Recognition(CVPR), 2017.
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Keyword-based segmentation
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Semantic Segmentation

ÅLearning segmentation from annotations
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Semantic Segmentation

ÅLearning segmentation without human annotations
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Goal

ÅLearning segmentation without human annotations

ÅUsing image tags instead!
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Web image sets
Wcar Wairplane
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Web image sets
Wcar Wairplane

Automatic masks

Saliency and 

Conditional Random 

Fields [1]
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[1] C. Yang, L. Zhang, H. Lu, X. Ruan, and M.-IΦ ¸ŀƴƎΣ ά{ŀƭƛŜƴŎȅ ŘŜǘŜŎǘƛƻƴ Ǿƛŀ ƎǊŀǇƘ-based manifold 
ǊŀƴƪƛƴƎΣέ ƛƴ IEEE Conference on Computer Vision and Pattern Recognition(CVPR), 2013.
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Web image sets
Wcar Wairplane

C
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Web image sets
Wcar Wairplane
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Method

ÅStage 1: Learning to differentiate concept/background

ÅStage 2: Refinement on natural images
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VGG16

hypercolumn features

SNN

Stage 1
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Early feature map Deep feature map Hypercolumn mean


