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Abstract: Skew refers to the text which is neither parallel nor at right angles to a specified or 

implied line.Even a smallest skew occurring in a document image results in the failure of 

segmentation of characters from words or text lines.It is therefore essential to detect and correct 

the skew at the preprocessing stage so that the perturbation of skew can be avoided for further 

processing. In this paper,a brief overview of document skew, types of skew and skew detection is 

presented. It also highlights the key problems associated with skew detection. Several 

approaches concerned with skew detection that have already been developed are discussed in this 

paper. 
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I.Introduction:- Organizations are changing at a fast speed from paper to electronic 

documents.Digitalization of documents looks as a channel over the gap of past and present 

technologies. Scanners are widely used for the purpose of digitalization of documents. Several 

problems arises during the process of document scanning. During document scanning, skew is 

inevitably introduced [1] into the incoming image. Skew detection is an important operation 

which has to be applied to scanned documents while converting data to a digital form. Its 

purpose is to align an image before processing because text segmentation and recognition 

methods require properly aligned text lines.A significant skew in document can be detected by 

human vision easily and the skew correction can be made by re-scanning [2] the document, 

whereas for mild skew it may not be possible to notice its skew as human vision system fails to 

identify it.Therefore, skew estimation and correction is an important part of any document 

processing system being a matter of concern of researchers for almost two decades now. 

 

II. Document Image Processing Steps: -During document analysis, the first step is to acquire a 

digitized raster image of the document .It is thenfollowed by page layout analysis and 

characterrecognition. Before the structure of the text is obtained, a test is carried out to find 

outwhether the document is skewed. Then skew is corrected and thereafter character 

recognitionis done. 

      1.  Document scanning  

      2.   Skew Detection 
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      3. Skew Removal 

      4.Page Layout Analysis and Character Recognition 

III. Types of Document Skew 

i). Single Skew:In this skew, whole documentis skewed to single angle. Most of documentimages 

have this type of skew-ness. Thiswork deals with Single Skew problem. 

ii).Multiple Skew:In this, scanned documentcan have many sections; each may be skewedto 

different angle. Detecting such type ofskew-ness needs lot of efforts. Multiple Skew problem 

exists rarely and has not gotlot attention from researchers. 

 

IV. Problems in Skew angle detection: 

(a) Limitation of the detectable anglerange  

(b) Limitation on type or size of fonts  

(c) Dependence on page layout. Usually the presence of graphics, borders, or tables constitutes a 

problem  

(d) A specific document resolution is required  

(e) High cost  

(f) Restriction to specific applications  

(g) Requirement of  large text areas 

 

V. Skew Detection: -Skew detection is an important operation that has to be applied to scanned 

documents while converting data to a digital form. Its aim is to align an image properly before 

processing. Skew detection of scanned document images includes two main steps. The first step 

is the dimension reduction. Dimension reduction involves with reducing the size of features or 

image pixels and then looking for another feature with much smaller dimensions. In the second 

step, skew estimation can be done. 

VI.Skew Detection Approaches 

i). Histogram analysis: -It is one of the simplest skew estimation method which is used mostly 

for the binary images. It isbased on identifying valleys of the horizontal pixel density histogram. 

The method is suited for the uniformskew rate, but unsuitable for the multi-skewed text lines. 

The exception is the small text regions, which are under consideration. In this circumstance, the 

histogram analysis can be used as an additional sub-method in more complex algorithms for the 

text segmentation. 

ii). Hough Transform: -The Hough transform is a technique whichcan be used to isolate 

features of a particularshape within an image. The Hough transformis afeature extraction 

technique used in imageanalysis, computer vision, and digital imageprocessing.The Hough 

transform is a popular technique that has been used for the detection of lines and curves in digital 
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images. In this technique, Hough transform can be applied to every black pixel in the binary 

image. The mapping form considered is from [2] Cartesian (x,y) pixel coordinate to parametric 

polar space (ρ,ϴ). For every point selected with the coordinates (x,y), in every cell one is added 

along the sinusoidal curve in the (ρ,ϴ) space defined by: ρ = xsinϴ +ycosϴ. After enumerating 

all the selected points, maxima in the Hough space can be determined and lines parallel to the 

text lines are found. Then by summing along the ρ dimension, skew angle can be determined and 

corresponding to the maximal sum, the angle can be found. 

iii). Projection Profile: -In the projection profile method, a series of projection profiles are 

obtained at a number of angles close to the expected [3]orientation and the variation is calculated 

for each of the profiles. The profile which gives maximum variation corresponds to the 

projection with the best alignment to the text lines and that projection angle is the actual skew 

angle of the document.  The accuracy depends upon the angular resolution of the projection 

profile. However, the method is time consuming and its accuracy reduces when the documents 

are noisy and containing character fragments. 

iv).Nearest Neighbor: -In this technique, the vectors that are used to connect the image 

connected components to the nearest neighbors are considered as features for skew detection. 

The nearest neighbors of every connected component are the adjacent letters on the same line. 

Therefore, the vectors that are used to [2]connect the image connected components to its nearest 

neighbors are characterized by a line parallel to a text line. Since skew can be defined by 

deviation of the text lines from the horizontal or vertical axis, text lines and the lines parallel to 

text lines can be used as feature for skew detection.   

v).Principal Component Analysis: -Principal component analysis (PCA) is a method used to 

obtain lower dimension by reducing multidimensional data sets for analysis. PCA[2]involves in 

calculating the eigen value decomposition of a data covariance matrix or singular value 

decomposition of a data matrix. In this method, the image is converted into a set of vectors 

describing each foreground pixel that makes up the text. Then PCA is carried out on these points 

and eigenvector with the largest eigen value is selected. This selected eigen vector gives the 

direction of the baseline. Image is then   rotated so that the estimated baseline angle lies 

horizontal. Then the Projection histogram of the image is taken and peak of this histogram is 

used to obtain the vertical position of the baseline. 

vi).Cross-correlation             

This technique uses the calculation of both horizontal and vertical projection [4] profiles for the 

purpose of skew detection. Then for determining the skew rate, it then compares the shift of the 

interline cross-correlation. Although this technique can handle complex lay-out documents very 

efficiently but it is limited only to small skew angles.  
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VII.Methodologies:- 

 

i). Khalil Ibrahim Alsaifet al. (2013):In this research,new idea based on Fan filter will be 

achieved to detect the skew angle of a text image is discussed. A fan filter will be designed at 

different level and size to be suitable to decompose the image to its component with the same 

number of filter level, then looking for which coefficients hold the highest energy. The skew 

angle of the text image will be extracted from the fan filter component rank which matches the 

highest energy component in the image slices.The proposed algorithm applied on different type 

of skew with different images.The difference between the measured angle and the actual angle in 

the range of ± 1.5º. The proposed algorithm was simulated using Matlab. The algorithm can 

detect large skew angles in a document and tests show that the method is accurate for angles of 

up to 90°. 

ii).Deepak Kumar et al. (2012):In this research, the authors presented a new method for the 

skew angle detection. Several methods have been proposed by researchers for the detection of 

skew in binary image documents. The majority of them are based on Projection profile, Fourier 

transform, cross-correlation, Hough transform, Nearest Neighbor connectivity, linear regression 

analysis and mathematical morphology. The important advantage of Hough transform is its 

accuracy and simplicity. Due to slow speed, many researcherswork on its speed complexity 

without compromising the accuracy. So, for improving computational efficiency of Hough 

transform, several variations have been proposed by researchers to reduce the computational 

time for skew angle.  

iii). Rajiv Kapoor et al. (2003): In this research, the authors proposed two algorithms. The first 

algorithm detects the skewing of words and the second one corrects the skewing from 

handwritten words. Both algorithms make use of the Radon transform based projection profile 

technique.The method does not require pre-processing and it works equally good even in the 

presence of noise. The method is fast. The algorithms had been tested on words taken from more 

than 200 writers and the results obtained confirm the overall accuracy of proposed system. No 

error was detected. 

iv). George Kapogiannopoulos et al. (2002): In this research, the authors presented an efficient, 

high precision algorithm is proposed for the skew angle correction of scanned document images 

that are used in OCR. The algorithm uses moments to find the primary axis ofevery object in the 

document instead of Hough transform and also handles arbitrary angles. The object can be a 

halftone image or a line of text.A simple techniqueto find the primary axis of each object from 

the chain code is used. Using a feature that is related with the size of theobject, the weighted 

average angle is estimated. It provides better accuracy and speed .The image is rotated in the 

opposite direction to get askew corrected image. The only limitation is that the skew angle of the 

document must bein the range of ±30 degrees. 

v).A. Papandreou et al. (2011): In this research, the authors presented a newdocument skew 

detection approach that is based on vertical projections as well as bounding box minimization 
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criterion. T he proposed approach is very efficient and gives more accurate results as compared 

with the state-of-the-art skew detection algorithm based on horizontal projections since it is noise 

and warp resistant. This technique can be efficiently applied to historical machineprinted 

documents. Experimental results on a database withrepresentative historical printed documents 

prove theefficiency of the proposed approach.  

vi).Ruby Singh et al. (2013):In this research, the authors proposed an algorithm for skew 

detection and correction. Skew detection and correction in document images are the critical steps 

before layout analysis. To achieve the objective of Skew detection and correction, a new 

improved strategy is proposed which uses the Fourier transformation and angle of elevation 

theory to detect the skewness angle first and then skew correction algorithm will come in action. 

As Fourier transform will speed up the algorithm, so speed is no longeran issue for proposed 

algorithm. Angle of elevation theory has the ability to detect angle in efficient manner. Proposed 

algorithm is designed and implemented in Matlab by taking a sample of 120 different Skewed 

images. 

vii).Prakash K Aithal et al. (2013):In this research, the authorsdemonstrated an effective and 

reliable skew estimation technique for machine printed documents and images using radon 

transform and a comparison with other methods of skew estimation such as Fast Fourier 

Transform (FFT), Hough Transform (HT), combination of Horizontal Projection Profile (HPP) 

and Hough Transform, combination of Gabor filter and Radon transform, combination of 

Wavelet Transform (WT) and Hough Transform and Horizontal Projection Profile  is made. The 

radon transform based skew estimation approach gives faster and better results as compared with 

other methods. The proposed technique is tested on 150 document images with skew varying 

from 1 to 25 degrees. It provides 100% accuracy for skew estimation with average time of 

execution 2.23 seconds for scanned document images containing text, 0.1404 seconds for 

machine printed images containing text, 1.2 seconds for scanned document images containing 

pictures and 0.0156 seconds for machine printed document image containing pictures. 

 

VIII. Conclusion 

In this paper, I have presented a very broad discussion on the different techniques of skew 

detection. A brief survey has been done on different approaches developed by various authors. 

Each technique has separate advantage and disadvantage. Research is being carried out to 

overcome the various limitations. These techniques could be extended on several problems 

concerned with characters. 
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Table 1: Summary of various techniques 

Author Title of the Paper Key outcomes Year 

Ruby Singh &Ramandeep 

Kaur 

Improved Skew 

Detection and 

Correction Approach 

Using Discrete 

Fourier Algorithm 

 

Skew detection and 

correction is performed by a 

technique which uses the 

Fourier transformation and 

angle of elevation theory. 

2013 

Khalil Ibrahim 

Alsaif&Montaha Tariq 

Alsarraj 

New Technique for 

skew angle detection 

of text in image 

document 

Fan filter is used to detect the 

skew angle of a text image 

and tests show that the 

method is accurate for angles 

of up to 90°. 

2013 

Prakash K Aithal, Rajesh 

G & U Dinesh Acharya 

A Fast and Novel 

Skew Estimation 

Approach using 

Radon Transform 

 

Skew estimation technique 

for machine printed 

documents and images using 

radon transform is proposed 

and is compared with other 

methods of skew estimation 

and observed that it provides 

faster and better results. 

2013 

AvijeetaMohanty , 

DebanandaPadhi&Soumya 

Mishra 

A Novel WVD 

Approach for 

Estimating and 

Correcting Skew 

angle of Odia 

Handwritten 

Document Image 

A fast and robust algorithm 

for the skew angle estimation  

based on the horizontal 

histogram of the page and its 

WVD is discussed. 

2012 

Deepak Kumar 

&Dalwinder Singh 

Modified Approach 

of Hough Transform 

for skew detection 

and correction in 

documented images.  

 

A technique is introduced 

which reduces the time 

complexity without 

compromising the accuracy 

of Hough transform. 

2012 
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