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Text line detection 
using FCN

Text line extraction 
using EMInput
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Text line extraction using energy minimization

▪  = Set of binary blob lines 

▪  = Set of binary elements 

▪  = Set of nearest element pairs 

▪  = Cost of assigning element  to label  

▪  = Profit of assigning neighbour elements to different labels 

▪  = Indicator function = 1 when neighbour elements have different labels
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Smoothness cost from Gestalt principles

Correct segmentations 
with smoothness cost

Wrong segmentations 
without smoothness cost



LineIU PixelIU
FCN+EM 35.12 60.97
Cohen et al 60.99 80.96

VML-MOC dataset text line extraction results
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LineIU PixelIU
FCN+EM 94.52 90.01
Mask-RCNN 93.08 86.97

VML-AHTE dataset text line extraction results
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LineIU PixelIU
FCN+EM 99.22 97.54
System9+4.1 97.86 97.05

DIVA dataset text line extraction results
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Conclusion

▪ A Fully Convolutional Network (FCN) can detect text lines without 
assuming any text line orientation, font type and font size. 

▪ Energy Minimization (EM) can extract text lines without assuming any 
text line orientation, font type and font size. 

▪ We proposed to use FCN+EM combination for assumption free 
segmentation of text lines. 

▪ The proposed method can segment multiply oriented and curved text 
lines with a performance far below a learning-free algorithm. 

▪ The proposed method achieves superior performance in segmenting 
crowded and touching text lines.


