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Digitizing Documents Everywhere �

Digitizing books Rare manuscripts 

Foreign Language Translation Bills and Receipts 



A distorted image from cell-phone camera �



OCR Performance under distortion �



Imaging Documents using flat-bed scanner �



OCR Performance on scanned image �



Contribution I: Text line analysis �
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Contribution I: Text line analysis �

1.  Works for multiple languages,  
 font types and sizes 

2.  No global constraints on 
 the shape of text lines. 
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[Zhang and Tan, ICDAR ’05] 
[Koo and Cho, ECCV ’10] 

[Zandifar, ICIAP ’07] 

Connected Components/ 
Segmentation 

[Cao et al, ICDAR ’03] 

Image  
Binarization 

Our contribution: 

Previous works: 



Contribution II: 3D Reconstruction 



Contribution II: 3D Reconstruction 



Contribution II: 3D Reconstruction 

1. From a single image 
2. No global shape model 
3. Globally optimal solution 
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1. From a single image 
2. No global shape model 
3. Globally optimal solution 

Our contribution: 

[Cao et al, ICDAR ’03] 
[Zhang et al, CVPR ’04] 
[Liang et al, PAMI ’07] 

[Forsyth, ICCV ’01] 
[Witkin, Artificial Intelligence ’81] 
[Malik and Rosenholtz, IJCV ’97]	  

[Brown and Seales, PAMI ’04] 
[Based et al, HP White Paper ’01] 

[Yamashita et al, ICPR ’04] 

Laser scanner, stereo Cylinder / Developable  Shape-from-texture 

Previous works: 



Final Rectification �



Horizontal and Vertical Text Directions �



Horizontal Direction --- Rescaling �



Horizontal Direction --- Rescaling �
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Horizontal Direction --- Line Tracing �



Horizontal Direction --- Line Tracing �



Horizontal Direction --- Line Tracing �



Horizontal Direction --- Line Tracing �



Horizontal Direction --- Line Re-sampling �



Horizontal Direction --- Line Re-sampling �



Horizontal Direction --- Line Re-sampling �

Mean Intensity Profile 

#tracings 



Horizontal Direction --- Line Re-sampling �

Mean Intensity Profile 



Horizontal Direction --- Line Refinement �



Vertical Direction �

b, d, l, k, f, B, E, F, L, D, M 

Chinese 

Hindi 

English 



Vertical Direction �



Rectification using 2D information �
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Rectification using 2D information �

Close regions Faraway regions 



Rectification using 2D information �

Darker regions Brighter regions 



3D reconstruction �



3D reconstruction --- Assumption I �

Image plane 



3D reconstruction --- Assumption II �

Image plane 

3D parallelograms 



Quadrilaterals versus Triangles �

Our approach Previous works 
[J. Taylor et al, CVPR ’10] 
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Unknowns versus Constraints �

unknowns constraints 



Formulation �

Deviation from Parallelogram 

Minimization of sum of deviation: 

Parameterization 

Homogenous Least Square  SVD 



3D-aided Rectification �



More results �
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Did we achieve the goal? �
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OCR Performance under distortion �



Conclusion �

Globally optimal 3D 
reconstruction 

Text analysis  
on gray-scale image 

Rectification 



The Ultimate Goal �



Thank you! �





OCR-friendly  
rectification 

Motivation �

Digital library Mobile-based 
Personal Record 

Just-in-time 
Translation 



Contribution �

•  Language-independent text analysis on gray-scale and low-
resolution images 

•  Previous works [CC, binarization] 

•  Reconstruction a broad range of 3D surface from a single image. 
•  Previous works [Parametric forms, developable surface] 
•  Previous works [Shape-from-X, complicated modeling, local 
solution.] 

•  Rectification of for-shortening and shading based on 3D surface. 




