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Abstract- Document image processing has become an important technology in the automation of office documentation tasks. 
Automatic document scanners such as OCR (optical character recognition) and text reader systems are an essential component 
of systems capable of those tasks. One of the main problems in this field is that the document to be read is not always placed 
correctly on a flatbed scanner. Due to this the document may be skewed on the scanner bed, which results a skewed image. 
This skew has a bad effect on document understanding, document analysis and character segmentation and recognition. So, 
detecting a skew of a document image and correcting it are important issues in realizing a practical document reader. Very 
frequently the digitalization process of documents produce images rotated of small angles in relation to the original image 
axis. In this paper we present a review on various skew detection and correction techniques. 
 
Index Terms- Skew Detection and Correction, Profile Projection Technique, Skew angle detection.   
 
I. INTRODUCTION 
 
Organizations are moving at a fast pace from paper to 
electronic documents. However, many paper 
documents inherited from a recent past are still 
needed. Digitalization of documents arrives as a 
bridge over the gap of past and present technologies. 
Scanners tend to be of wide use for the digitalization of 
documents. One of the important issues in this field is 
that very often documents are not always correctly 
placed on the flat-bet scanner either manually by 
operators or by the automatic feeding device. The very 
frequent problem fetches rotated images. For humans, 
rotated images are unpleasant for visualization and 
introduce extra difficulty in text reading. For machine 
processing, image skew brings a number of problems 
that range from needing extra space for storage to 
making more error prone the recognition and 
transcription of the image by automatic OCR tools.  
These causes make skew detection and correction 
steps a common place in any environment for 
document processing. Very frequently the 
digitalization process of documents give images 
rotated of small angles in relation to the original 
image axis. The skew established makes more difficult 
the visualization of images by human users. Besides 
that, it expands the complexity of any sort of automatic 
image recognition, reduces the performance of  
 
OCR tools, expands the space needed for image 
storage, etc. so, skew correction is an important part of 
any document processing system being a matter of 
concern of researchers for almost two decades now. 
The search for rapid and good quality solutions to this 
problem is still on researchers for almost two decades 
now.  
“Optical Character Recognition“ is helpful for 

recognizing text from the scanned images which are 
not understand by computer directly. OCR is a 
technology that converts images with text into editable 
formats. Input image is usually a humanly readable 
which converted is into computer understandable 
form by OCR. OCR for various Indian languages are 
being developed in these days.   
OCR for involved into various stages like 
pre-processing, digitization, segmentation, 
recognition and post- processing. Multiscript OCR 
faces various problems due to unique characteristics of 
the script. 
     1. Digitization   
     2. Pre-processing 
 Skew detection 
 Noise removal  
 Thining                                     
      3. Segmentation             
      4. Recognition       
      5. Post-processing 
 
1. Digitization: 
The first step consists of converting the document into 
a numerically representable form. The conversion 
process is physically accomplished by a digitizer, 
which can either be a scanner or a camera. 
2.  Pre-processing: 
The pre-processing stage is a collection of operations 
that are applied on an image. It takes in a raw image 
and improves it by reducing noise and distortion, 
skewness and skeltonizing the pattern. There are 
following pre-processing steps:- 
• Skew detection: 
Skewness refers to the tilt in the bitmapped image of 
the scanned paper for OCR. It is usually caused if the 
document is not well aligned on the scanner, thus 
yielding a skewed (rotated) digital image.. An 
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advantage of this technique is that it is not constrained 
to any range and works correctly in the presence of 
graphics and tables in the text image. 
 
II. EXISTING SKEW DETECTION 
APPROACHES 
 
Several approaches have been proposed as alternatives 
for skew angle detection of document images. All of 
them take a dominant text area to be present in order 
to work properly. Main approaches for skew detection 
include: 
      1. Hough transform 
      2. Projection Profile 
      3. Nearest neighbor 
      4. Principal Component Analysis 
 
1. Hough transform: The Hough transform is a 
conventional technique in computer vision that is used 
to detect lines and curves in digital images. This 
approach is revolve on the voting scheme. Each 
selected pixel point is managed independently so 
parallel implementations are possible. It computes the 
values for the parameters of all the curves of a 
particular type (e.g., straight lines) that can pass 
through every black pixel. A universal technique for 
detecting straight line segments in any digital image is 
accurately conducting both false positive and false 
negative detections. Hough transform is additionally 
expensive algorithm. So it is instructed preprocessed 
the document to reduce the number of pixels in order 
to decrease the processing. 
 
2. Projection profile: In this method, histograms of the 
number of black pixels along horizontal lines through 
the document for a range of angles are calculated. In a 
non-skewed document, horizontal projection have 
peaks and width is equal to the characters height with 
maximum peak heights at the text lines and valleys 
whose width is equal to the line spacing. So, for every 
angle, a measure of the variation in the bin heights 
(such as variance) along the projection profile is 
tracked and the angle which gives most variation gives 
the skew angle. 
Drawbacks of this method is that the document needs 
to be graphical image free as images have greater 
contribution than text lines in the profile, therefore, 
compromising the accuracy of angle detection. 
However, this method is not very effective, as 
projection profile of all possible angles need to be 
calculated. Additionally, projection profile methods 
works best when the skew angle is within ±10◦ to 15◦ 
and the accuracy of skew detection depends upon the 
angular resolution of the projection profile. Finally, it 
is concluded that projection profile techniques are 
very sensitive to noise. 
3. Nearest neighbor: This method is be founded on 
connected components in which the first 

nearest-neighbors of all connected components are 
and the histogram of the direction vectors for all 
nearest-neighbors is acquired. By using Histogram 
peak, the skew angle can be found. 
  The advantage of 1st-NN method is that it is not 
limited to any range of skew angles. Although, in the 
presence of noise and sub parts of characters, accuracy 
of this method decreases significantly. In addition, 
this method requires special attention for dealing with 
different scripts, and broken characters, and heavily 
depends on the quality of the binarization process 
output. This dependency can be very problematic 
when dealing with complex or degraded data, such as 
historical documents. 
 
4. Principal component analysis: This method is based 
on the recognition of each single text line’s word. 
Generally, this scheme examines the connected 
components and then, the skew angle of these 
component is estimated. The main idea is based on 
gaps between continuous words in a single text line in 
which these gaps in comparison with the continuous 
space in two lines are smaller. The primary image is 
converted into a pattern by thickening. 
 
III. RELATED WORK 
 
B. Aditya et al. (2013) described a simple novel 
algorithm to detect the skew in hand-written 
documents. Their skew detection algorithm was faster 
than Hough transformation method [1] [2] in terms of 
time taken. When compared with Dhandra’s [6] 
approach their method was based on the orientation of 
each word rather than on the complete line. Moreover, 
in this algorithm the precision was tunable that 
depends on the number of angle bins mentioned in the 
algorithm. This allows the algorithm to function on an 
embedded system for hand-writer recognition where 
the memory was constrained. This algorithm was also 
robust for handwritten documents with two columns 
and graphics. The demerits of this algorithm were that 
it cannot detect a document skewed at 180 degrees. 
L. Shah et al. (2014) proposed approach for skew 
detection and correction of handwritten and printed 
Gujarati document using Linear Regression 
technique. Skew detection and correction was 
important for documents. They proposed a novel 
method for skew correction using Hough transform. 
The proposed approach could detect skew with large 
angles. The experimental result reveal that the 
proposed method was efficient compared to well 
known existing methods. 
M. Wagdy et al. (2014) presented a method for 
estimating the document image skew angle. The main 
idea of this method was based on the concept that any 
document image had objects with rectangular shape 
such as paragraphs, text, tables, text lines and figures. 
Those objects could be bounded by rectangles. They 
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used the extreme point’s properties to obtain the 
corners of the rectangle which fits the largest 
connected component of the document image. The 
angle of that rectangle represented the angle of 
document skew. The experimental results showed the 
high performance of the algorithm in detecting the 
angle of skew for a variety of documents with different 
levels of complexity. 
N. Makkar et al. (2012) proposed that during the 
scanning of the document, skew was being inevitably 
introduced in the document image. The scanned text 
image was a non editable image though it has the text 
but one cannot edit it or make any change, if required. 
This paper included the various skew detection and 
correction techniques. The methods provided a very 
efficient way to calculate the skew. Correction in 
skewed scanned document image is very important, 
because it had a direct effect on the reliability and 
efficiency of the segmentation and feature extraction 
stages. 
R. Singh et al. (2013) proposed different 
methodologies for the text skew estimation in binary 
images/gray scale images. They had been used widely 
for the skew identification of the printed text. There 
exist so many algorithms for detecting and correcting 
a slant or skew in a given document or image. Some of 
them provided better accuracy but are slow in speed, 
others had angle limitation drawback. 
R. Ghosh and G. Mandal (2012) suggested that 
document collected from different people for 
recognition purpose suffered from some degree of 
skew. Skew angle detection is an important 
component of any document analysis and 
Character/Words Recognition system. If the skew 
correction was done successfully then the character 
segmentation of the word will be more any recognition 
system as it directly affects the recognition process of 
documents. The proposed method involved linear 
regression formulae for detecting angle of rotation and 
correcting it for printed and handwritten 
document/characters. Using this approach skew 
detection and correction author got up to 59.63% of 
accuracy for printed and 45.58% accuracy for 
handwritten documents. This proposed method was 
simple detecting angle of rotation as well as it corrects 
the skewed image fast. 
T. Jipeng et al. (2011) described Chinese handwritten 
character recognition is an emerging field in pattern 
recognition and computer vision. Documents acquired 
through Scanner, Mobile or Camera devices were 
often prone to skew. Correction of skew for such 
document was a major task and important factor in 
optical character recognition. The goal of the work 
was to correct skew for the documents. They proposed 
a novel method for skew correction using Hough 
transform. The presented approach with high 
precision could detect skew with large angle (-90 to 
+90). The experimental outcome reveal that the 

proposed method was efficient compared to well 
known existing methods. The experimental outcomes 
show the efficacy compared to the result of well known 
existing methods. 
 
IV. DOCUMENT SKEW AND ITS REASONS 
 
  The conversion of paper documents to electronic 
format is routinely done for record management, 
automated document archiving, document delivery, 
journal distribution etc. The stages of document 
conversion include image processing, scanning, 
displaying, text recognition, image and text database 
formation and quality assurance. Through the 
scanning process, the whole document or a portion of 
it is fed through a loose-leaf page scanner. Sometimes 
pages are not fed properly into the scanner causing 
skewness of these bitmapped-image pages. A 
remarkable skew in document can be detected by 
human vision easily and the skew correction can be 
made by re-scanning the document, however for mild 
skew it may not be possible to notice its skew as 
human vision system fails to identify it. Even a 
smallest skew angle existing in a specified document 
image results in the failure of segmentation of 
complete characters from words or a text lines, while 
the distance between the character reduces. Besides 
the OCRs and document retrieval systems are very 
sensitive to skew in document images. Following 
figures shows skewed scanned document. It is very 
important to detect and correct   skewness.  
There can be many reasons for skewness in document 
images. But there are three most basic causes are 
enumerated below: 
     1. Skew in Scanning Process 
     2. Skewed Handwriting 
     3. Skewed Original Document 
 
V. TYPES OF DOCUMENT SKEW 
 
There are two categories of skew in document images 
      1. Single Skew 
      2. Multiple Skew 
1. Single Skew: In this skew, whole document is 
skewed to single angle. Most of document images 
have this type of skewness. This work deals with 
Single Skew problem. A lot of work has been done in 
this field and lot of research is still going on. 
2. Multiple Skew: In this, scanned document can have 
many sections; each may be skewed to different angle. 
Detecting such type of skewness needs lot of efforts. 
Multiple Skew problem exists rarely and has not got 
lot attention from researchers. 
 
VI. DOCUMENT IMAGE PROCESSING STEPS 
 
  In document analysis the first step is to acquire a 
digitized raster image of the document using a suitable 
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scanning system. Then it is proceeded by page layout 
analysis and character recognition. Before the 
structure of the text is acquired, a test is carried out to 
find out whether the document is skewed. Then skew 
is corrected and after this character recognition is 
done. 
      1. Scanning The Document 
      2. Skew Detection 
      3. Skew Removal 
1. Scanning: it is the process of converting the paper 
document into digitized format. 
2. Skew Detection: Scanned document may have skew 
problems. It may be skewed. Hence before document 
can be properly analyzed for character recognition, its 
skew ness has to be detected. The angle of skew is 
acquired by applying different algorithms. 
3. Skew Removal: After the skew angle has been 
measured. Then next step is to remove the detection. 
This is done by rotating the digitized image by skewed 
angle. This is done only by rotation. If document is 
skewed in clockwise, then document has to be rotated 
in anti-clock wise direction and  
 
Input Script 
 

 
Fig 1. Document image processing steps. 

 
 
if document is skewed in anti-clockwise, then 
document has to be rotated in clock wise direction. 
 
CONCLUSION 
 
A review on various skew detection and correction 
approaches has been discussed. Various good research 
papers from eminent authors has been consulted to 
study various techniques for skew detection purpose. It 
is concluded that due to varying writing styles of the 
authors, existing techniques need further 

enhancement to achieve more accuracy. Existing 
techniques doesn’t work for images in which there is 
unequal space patterns in between the lines. Existing 
techniques takes a large amount of time for skew 
detection and correction. In the existing techniques 
image restoration is a major problem i.e. after the 
transformations or projections are applied, system 
cannot restore the original image. Existing techniques 
cannot detect the skew in multi script documents. A 
lot of work is required to be done in context of skew 
detection and correction for Gurumukhi script text 
images. These problems are required to be solved to 
make use of the system in the real world applications. 
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