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The document image 
dewarping problem

même nature provenant de l’abbaye de Saint-Bertin et
Conservé au musée de Saint-Omer. Des études plus récentes
Visent à nous en dissuader, et l’on admet actuellement
Qu’aucune création mosane conservée ne consuit à la crois
Solennellement consacrée à saint-Denis le jour de Pâques
De 1147 par le pape Eugène III 

OCR



Perspective distorsion



Page curl



Previous methods
 Perspective distortion can be corrected by detecting

vanishing points [Takezawa et al. 2016 & 2017]

 Not effective in case of curved pages



Previous methods
 Curved pages can be handled by classical image analysis

(connected components, baseline fitting etc.) [Liu et al. 2015]

 Does not take into account the overall perspective of the 
document

 Not suited to non text regions



Previous methods
 Deep learning technique may solve both problems

simultaneously [Das et al.  ICCV 2019]

 Require an important number of learning samples 

 Generally lack precision



Main contribution
Under a generalized cylinder shape assumption, 
perspective and page curl can be dewarped
simultaneously by detecting vanishing points along the 
“horizon line”



Algorithm
1. A line segment dectector [Grompone et al. IPOL 2012] 

is applied to the image

 Letter strokes as well as pictures and page boundaries 
provide a lot of lines, some of which are “vertical” (in 
3D), others “horizontal”



Algorithm
2. The vertical line segments allow to compute the zenith 

and the zenith line
zenith



Algorithm
3. The horizontal line segments allow to compute the 

horizon line perpendicular to the zenith line

Horizon line



Algorithm
4. The focal length f is deduced from the positions of the 

zenith and horizon line relative to the principal point

Horizon line

Zenith



Algorithm
5. Vanishing points are detected along the horizon line 

by performing a binary-tree descent search



Algorithm
5. Vanishing points are detected along the horizon line 

by performing a binary-tree descent search



Algorithm
5. Vanishing points are detected along the horizon line 

by performing a binary-tree descent search based



Algorithm
5. Vanishing points are detected along the horizon line 

by performing a binary-tree descent search

 A probabilistic criterion is used to decide when to stop 
cutting: a vanishing point is said meaningful if it 
cannot be obtained (at least once) by chance

Probability distribution that a chord of circle C meets a line L at position x by chance



Algorithm
6. The 3D directions of the vanishing points are 

computed and their angles with the camera x-axis are 
median filtered



Algorithm
6. The 3D directions of the vanishing points are 

computed and their angles with the camera x-axis are 
median filtered

Page break



Algorithm
7. The filtered bottom curve then the full document are 

reconstructed in 3D



Algorithm
8. The image is back-projected onto the 3D model which 

finally only has to be unfolded to get the dewarped
image
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Some qualitative results
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Some qualitative results
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Some qualitative results
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Some qualitative results
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Quantitative results
 Recovered words on the IUPR ICDAR dataset

Our method > 90% 

[Takezawa 2016 & 2017] ~ 50%

[Chen et al. 2010] ~ 30%



A failure case
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100



Conclusion
 Unlike many other dewarping methods ours does not 

require any text extraction, line segmentation or 
image binarization

 A generic method and interesting perspectives in 
areas other than document analysis
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