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Context

Image

Max-tree
[Salembier et al., ITIP, 1998]

Min-tree
[Salembier et al., ITIP, 1998]

Tree of shapes
[Monasse & Guichard, ITIP, 2000]

Regions TreesPixel Relationship

Image Representation



Context

Deep Watershed Transform for Instance Segmentation [Bai et al., CVPR, 2017]

Instance Segmentation

relationship between pixels and instance-level boundary

Semantic segmentation Instance 
segmentation

pixel 

relationship



Context

Skeleton Detection

FSDS
[Shen et al., CVPR, 2016]

SRN
[Ke et al., CVPR, 2017]

one kind of pixel relationship

Previous methods for skeleton detection:

relationship between pixels and 
skeleton



Context

Scene Text Detection

Part-based method
[Lyu et al., CVPR, 2018]

Proposal-based method
[Gupta et al., CVPR, 2016]

Hybrid method
[He et al., ICCV, 2017]

Segmentation-based method
[Zhang et al., CVPR, 2016]

Pixel relationship for 
irregular scene text
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Flux Representation

Flux Representation (attracted by skeleton)

p

compute flux

Skeleton Annotation Dilated Skeleton Mask
visualize

 unit vectors pointing to the object skeleton.



Flux Representation

Flux Representation (repulsed by boundary)

Bbox Annotation

compute flux

Text Mask

visualize

 unit vectors pointing away from the bbox boundary.



Flux Representation

Learning Flux Representation

VGG16 backbone

ASPP module (optional)

feature fusion

(optional)



DeepFlux for Skeletons in the Wild

How to use Flux Representation to detect skeleton ?

Regions TreesPixel RelationshipFlux
search

Skeleton



DeepFlux for Skeletons in the Wild

Binary Skeleton vs. Flux Representation

Previous CNN-based 
methods：

skeleton detection

binary pixel classification task with 
NMS
 poor localization
 poor connectedness

edge detection

With flux 
representation：

skeleton detection regression task

 encode the relative position of skeleton
 can accurately recover the object skeleton 

from the learned flux
 large receptive fields



DeepFlux for Skeletons in the Wild

Qualitative Results



DeepFlux for Skeletons in the Wild

Quantitative Results



TextField for Irregular Scene Text Detection

How to use Flux Representation to detect text ?

Regions TreesPixel RelationshipFlux
cluster

Text Instances



TextField for Irregular Scene Text Detection

Bounding Box vs. Flux Representation

Horizontal box Rotated rectangle Quadrilateral

Bounding Box:
 proposal-based methods
 fail to accurately delimit irregular texts

Flux direction visualization

Flux Representation:
 flexible representation
 precisely describe irregular texts



TextField for Irregular Scene Text Detection

Text Mask vs. Flux Representation

Image Text Mask Predicted Text Areas

Text Mask:
 segmentation-based methods
 hard to extract text instances from the predicted 

text areas

Flux direction visualization

Flux Representation:
 instance-level representation
 easy to separate adjacent text instances

CNN



TextField for Irregular Scene Text Detection

Qualitative Results

(a)

(b)

(c)

(d)



TextField for Irregular Scene Text Detection

Quantitative Results



Conclusion

• Flux representation encodes pixel relationship
• Accurately detect skeleton in the wild
• Efficiently detect irregular texts in natural images
• More applications and better use of direction information

URLs for DeepFlux and TextField:
DeepFlux: https://arxiv.org/abs/1811.12608
TextField: https://arxiv.org/abs/1812.01393
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