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Summary:  

 

 Optical character recognition (OCR) works with scanners to convert 

printed characters into digital text. Current advance in camera’s lens industry 

introduced the cameras as an alternative to scanner for document image 

capturing. Compared to scanners, cameras are considered to be more convenient 

way to capture document images. However, document images captured by 

camera suffer from problems such non uniform illumination, resolution and 

distortion which affect the OCR performance. We introduce new techniques to 

overcome the distortion combined with capturing Arabic document image by 

camera. 
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Abstract 

Due to the rapid progress in digital cameras industry, document images that were 

captured with digital camera become as another choice for document optical character 

recognition (OCR). In contrast with traditional scanners, digital cameras introduce a proper, 

light weight and mobile image capture, which enables many new applications and breathes 

new life into existing ones. However, image quality degradation arising from the image 

acquisition process has a severe effect on these applications.  

Many algorithms and techniques were introduced to solve skew, perspective distortion 

and distortion caused by non planar document shapes. Most of the efforts were directed 

toward documents written in English and similar languages and the performance of these 

techniques is very good, conversely, algorithms and techniques handle such problems for 

documents written in Arabic and similar languages are still not mature.  

We present rectification frameworks for restoring the frontal-flat view for planar and 

curved Arabic document from a single camera-captured image. The first approach proposes 

skew and perspective distortion rectification for planner document based on frame detection. 

The approach is introduced mainly for Arabic language, but gives also good results with 

English language. The second approach aims to rectify the curved layout of Arabic document 

images. This approach depends on the Arabic characters structure to rectify the curved text 

lines. 

 We also proposed some enhancements for a published language independent approach 

that restores the flat shape of document image for documents that take curved layout. This 

approach depends on texture flow information obtained directly from the image to rectify the 

curved shape. In contrast with other approaches, this approach does not depend on any prior 

assumptions about document shape which improves the rectification performance. The 

approach also does not use any additional tools like scanners and projectors in the 

rectification process.   

Experiments show that our methods produce images that are significantly more OCR 

compatible than the original images. Experimental results on 100 image set show that the 
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proposed algorithms bootstrap the performance of OCR commercial packages with digital 

cameras which opens the road to new useful applications. Experimental results show that 

ABBYY FineReader12 performance is enhanced by 10~16%, while RDI performance is 

enhanced by 40~52%. 



1 

Chapter 1 

Introduction 
 

Traditionally, scanners are used to digitize textual content in books, newspapers and 

articles and read through optical OCR. OCR community started to consider digital cameras as 

an alternative to scanners for document acquisition due to the recent advances in digital 

cameras industry. Clearly capturing document images is easier using a digital camera rather 

than a traditional scanner. Digital cameras can be easily integrated in modern mobile devices 

such as personal digital assistant (PDA), cell phones and media players. As a result, camera 

based document analysis attracted more research efforts.  

Employing character recognition techniques along with text detection algorithms on 

portable devices assist users in understanding or gathering useful information around them. 

The rapid progress in the portable devices operating systems introduced many functional 

applications, which enrich users experience and make life easier. For example, mobile 

applications like the translation tools and application that help blind people to listen to book's 

contents instead of reading them using Braille tactile writing system depend mainly on the 

mobile camera picture as an input to OCR packages.    

However, convenience of using the digital camera introduces some image quality 

problems. When a user captures a photo of a document page, the user  may often find that the 

document is warped or takes curved layout in the captured images. This is especially true 

when the user aims to capture images for pages from books. Normally, the books are thick 

and strongly bounded which forces the pages to take the curved layout. 

OCR packages introduce very good results for scanned documents as their images were 

taken without any distortion , but the imperfections of images captured by digital cameras 

lead to degradation on OCR performance. In particular, skew, perspective projection and 

non-planar document shape which are common in camera-captured images are not expected 

at all by traditional OCR algorithms. As a result, the performance of some of the state-of-the-

art OCR packages on document image captured by digital cameras is inappropriate for end 

users. 

http://en.wikipedia.org/wiki/Writing_system
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As a result, preprocessing for a camera captured documents images become a must. The 

target of this step is the rectification of images captured by digital cameras to restore the 

front-parallel view of the document and make document lines straight as skewed characters 

make both segmentation and recognition difficult.  

 

1.1 Camera Captured Document Preprocessing Challenges 

OCR technologies can produce excellent results from clean documents as these document 

images are captured without any distortion. The techniques assume high resolution, high-

quality document images with fairly simple structure (black text on a white background). 

Unfortunately, these assumptions are not typically valid for images captured by a digital 

camera. The authors in [1] illustrate the major challenges for document images captured by 

camera as below:  

1. Low resolution 

Images taken with cameras suffer from the low resolution problems. Most of OCR 

engines are tuned to handle text between 150 and 400 dpi; however, the same text 

in a video frame may not exceed 50 dpi which makes simple tasks such as 

segmentation difficult. The great progress in the camera technologies introduces 

sheep, small and high resolution output cameras. As a result, we cannot consider 

this as real problem. 

 

2. Uneven lighting 

Opposite to scanners, Camera has fewer control lighting conditions on objects. 

Due to the physical environment and bumpy response from the objects, uneven 

lighting is a common case for all cameras captured images. Additional 

complications occur if we try to use artificial light sources. For example, in case 

that on- on-camera flash is used, the center of the view is the brightest and lighting 

decays outward.   

 

 

 


