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Abstract - During document scanning, skew is inevitably introduced into the incoming document image. Skew detection is one the 

first operations to be applied to scanned documents when converting data to a digital format. Its aim is to align an image before 

processing because text segmentation and recognition methods require properly aligned next lines. In this paper, skew detection 

and correction of documnet image is performed by hough transform technique. The hough transform algorithm have been 

implemented and the results of each have been compared for accuracy 
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1. INTRODUCTION 
 

In many of OCR readers or applications while developing 

we should have an algorithm for skew detection and 

correction at preprocessing section. The OCR readers or 

applications will accept a binary image as input for that, it 

will follow. 

 

Visual representation of something in the presence of 

light is an image. Information technology has many uses 

in many applications. An image can be shown in two 

dimensional function „f(x, y) ‟; where x and y are co-

ordinates in spatial domain and the amplitude of „f „is 

known as the intensity of an image at that point which are 

denoted by (x, y) [1][2].  

 

 A grid of pixels present in rectangular shape can 

used to represent an image. Every image has particular 

height and width which can be depended on number of 

pixels. We all know that pixel is a smallest part of a 

display which is present in square. If we had smaller 

pixels in a display we can get more clear information. 

Every pixel has colors (RGB) and every pixel color can 

be in a 32-bit integer value. In this 32-bit integer, the 

redness of a pixel is given by first eight bits and greenness 

is given by another eight bits and blueness is given by 

another eight bits and remaining eight bits will help to 

adjust the transparency in a pixel. Vector graphics and 

raster graphics help to describe an image. A picture which 

can be created or copied and stored in an electronic form 

is called as „image‟. Image which is stored in „raster‟ 

form and it is also called as bitmap. A file containing 

information of a specified image which is associates with 

various locations with „hypertext„ links such as a digital 

image or still images like drawings, pictures, logos, or 

individual video frames.[3]We can also add text on 

animate which is captured by a digital camera using some 

software tools. By using mathematical techniques we can 

process an image which we call as image processing. In 

image processing we give an image or series of images as 

input, we get images or it‟s parameters as output. There 

are many applications where the image processing 

concept is widely used such as medicine, biology, 

astronomy, satellite imagery, personal image editing, 

weather reporting, etc.[4] 

 

We frequently see quotes in our social networking sites, 

some text advertisements on boarding which are present 

besides the roads, or on palm plates. We can found group 

of characters which can form words by placing 

adjacently, the words which are placed adjacently with a 

meaning can form a sentence. The orientation of these 

text lines, we can determine the skew angle of an image 

or a script or a report. If the skew angle is not there or if it 

is zero then we can find lines vertically and horizontally 

which are drawn on the paper near to the edges such that 

they seems to be parallel w.r.t to edges. The skew angle 

with zero and 45 degrees of a synthetic document image. 

This skew angle of zero degrees helps to get an image or a 

document which is containing text to get in a straight line 

w.r.t to the angle of the text. So, when a image or a 

document is scanned at that time we get text which is 

parallel with the borders.[5] 

 

Page layout analysis and optical character recognition will 

help to find the skew angle in an image or a document. 

These two are very sensitive to the orientation of input 

document or image. The skew detection and correction 
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should be done automatically due to the vast development 

in the image or document entry and interpretation 

systems.[6] 

 

In this paper the main scope is that text which is not 

aligned in straight lines, due to skew in the image or 

document is because rigid rotation. Some of the papers 

deal with the situation where there is a non-uniform skew 

of an image or a document.[7] 

 

Projection profile (pp) and its variations is most popularly 

used technique. But, in case of text only the do well. For 

skew detection, we can also use Hough transform to 

achieve high accuracy in detection of skew. In these two 

techniques the computational complexity is always 

proportional to the range and accuracy. So, in most of the 

PP or HT cases the detection range is typically between  - 

15 ° to 15 °.[8],[9]. 

 

Another approach is by using „ k – N N (nearest neighbor) 

clustering (1°'11/ of the components which are connected.  

In this approach the computational cost is high but we can 

get accuracy with high relativity and it is independent to 

the detection range, C(N2), where N is number of 

components which are connected. In skew detection the 

computational cost mainly involves, text lines location 

and estimation of skew angle using PP, and HT or by 

using PP and k – N N clustering. Based on morphological 

transforms approaches, we can extract the base lines, we 

can identify the components which are connected and we 

can also find the burst image which is created due to 

black run lengths which have been proposed to improve 

the locating text lines efficiency. 

 

 The projection profile and k – N N clustering 

will have more 

 

The key feature for characterizing this pre-processing 

algorithm of an image or a document analysis is the 

algorithmic complexity. 

 

Hough Transform: It gives very good results in any tough 

conditions. It helps in skew detection and correction for 

text oriented images. A skew detection and correction 

process has three parts  

1. Block adjany graph (BAG) of simplified used for 

preprocessing stage  

2. The voting process is done by using Hough transform 

to perform skewing the image by its orientation rotation. 

3. For correction phase of skew, the quality of skewed 

images with respect to the rotation type. 

2. PROPOSED WORK: 

 

In this paper we written an algorithm for fast 

transformation of an skewed image, it doesn‟t even take 

one second and the code which we written MATLAB will 

show the figures of skewed image which has skewed 

angle and also shows the figure of non skew angle or zero 

skew angle of an image. The algorithm uses integer 

operations. 

  

 
Figure 1. step by step simulation of skew detection 

algorithm. 

 

 

  

As we all know Hough transform will help to find 

different shapes and it will mainly focus on detection of 

lines. For skew detection we can use following 

methods[9] 

1.Hough transform  

2.Projection profile  

3.Clustering of nearest neighbors 

4.Correlation between lines. 

 

In this paper we are concentrating on Hough transform.      

Algorithm: 

Step 1: skewed image is given as input. 

Step 2: gray image is converted into binary image. 

Step 3: the optimal threshold value should be plotted. 

Step 4: using soble edge method, find the edges. 

Step 5: for first axis apply Principle Component Analysis 

(PCA). 

Step 6: skew should be detected. 

Step 7: the corrected skew is displayed. 
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3.RESULTS 

 

Firstly, the experiment is tested on standard  images 

which are skewed. 

  

 
(a) 

 

 

 
(b) 

 

Figure 2. (a) Input image before simulation, (b) Output 

image after simulation skew corrected. 

 

 
(a) 

 
(b) 

 

Figure 3. (a) Input image before simulation, (b) Output 

image after simulation skew corrected. 

  

 
(a) 

 

 

(b) 

 

Figure 4. (a) Input image before simulation, (b) Output 

image after simulation skew corrected. 
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4. PERFORMANCE ANALYSIS 

 

The Hough transform taken with Radon transform for 

comparisons. This shows that Hough transform works 

well with the sparse sampling in the parametric domain 

and malfunctions if sampled densely in the parametric 

domain. Fig. 3 shows that the Hough transform works 

well with sparse sampling. And if the sampling rate is 

kept constant still the Hough transform takes much more 

time for with increase in the size of the document image. 

 
 

Fig. 3. (a) An image with six lines, (b) Hough transform, 

(c) Radon transform and (d) Hough transform with 

parameters 

 

Table 1 : Time taken by Hough and Radon transforms 

with parametric domain values  
 

 
Radon transform works in line parameter extraction even 

in presence of noise. Fig. 5 explains when the parametric 

domain values have been taken from Table 3 for Hough 

transform so as to have best possible Hough transform 

and the Table 5 has been used for getting the Radon 

transform of Fig. 5(b) (a noisy image). Radon transform 

are able to transform each of the lines into peaks 

positioned corresponding to the parameters of the lines. In 

this way Radon transform converts a difficult global 

detection problem to local peak detection problem in the 

parameter. 

 
 

Fig. 4. Chart showing the difference in the time taken by 

the Hough and Radon transforms with parameters 

   

V.CONCLUSION 

      

The work in this paper, primarily focuses on skew 

detection in scanned document images. Hough transform, 

which can be used for skew angle detection and 

correction. The Hough transform method was found to be 

as good as the scan line algorithm in terms of skew 

detection and has a much lesser time complexity. 
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