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Abstract—Alignment of images of printed text is 

needed as a preprocessing for the purpose of 

OCR. The test for an image alignment is easily 

developed by summation of pixels horizontally. 

However, the angel of orientation of the text is 

not easily estimated. In this paper, a method for 

estimation of this angle is presented. The Radon 

transform is used. The spaces between lines are 

considered as thick lines, which appear in Radon 

transform 3D plot as a hill (when background is 

white). Different angles were tested, which 

showed an acceptable accuracy of tilt angle 

measurement. 
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I. INTRODUCTION 

The Radon transform is named after J. Radon 

who showed how to describe a function in terms of 

its (integral) projections [1]. The mapping from the 

function onto the projections is the Radon transform 

[2]. 

Radon transform has found many various 

applications in science and engineering. It has the 

useful property of converting the information 

contained in a 2-D image into a series of 1-D 

projections. Many operations can be performed 

faster on the 1-D data set than on the equivalent 2-D 

image. This avoids the computational bottleneck 

that limits the speed of conventional 2-D digital 

processing systems. 

It has recently been proposed that the transform 

can be used as the basis of the method for rapid 

feature extraction from image. The Radon transform 

can be obtained using the parallel processing 

capability of incoherent or coherent optical system. 

The 1-D data set can then be rapidly processed 

using dedicated hardware. Various image features 

that are invariant to object rotation and translation, 

can be calculated, including parameters based on the 

convex hull and polar projections [3]. 

In recent years the Hough transform and the 

related Radon transform have received much 

attention [4]. These two transforms are able to 

transform 2-D images with lines into a domain of 

possible line parameters, where each line in the 

image will give a peak positioned at the 

corresponding line parameters. This has led to many 

line detection applications within image processing, 

computer vision, and seismic [5]. 

The Hough Transform is a common tool for line 

detection. Since its introduction, much effort has 

been made to improve and understand it better. A 

comprehensive method for detecting straight line 

segments in any digital image is accurately 

controlling both false positive and false negative 

detections [6]. 

A new technique for rotation invariant texture 

analysis using Radon and wavelet transformation 

has been introduced by some authors [7]. Using this 

technique, the principal direction of the texture is 

estimated using Radon transform and then the 

image is rotated to place the principal direction at 0 

degree. However, wavelet transform should then be 

employed to extract the features. For example, some 

textures may have straight lines along several 

directions. This may create ambiguity for the 

direction estimation. In that case, more complex 

methods may be employed to estimate the direction.  

Radon transform-based linear feature detection 

has many advantages over other approaches such as 

its ability to detect line width and robustness in 

noisy images. It was used for centerline detection 
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and line width estimation which are important for 

many computer vision applications, e.g., road 

network extraction from high resolution remotely 

sensed imagery. Several key issues that affect the 

centerline detection using the radon transform were 

investigated in some literature [8].  

Radon Transform has been used in many other 

applications such as extracting the power line from 

aerial images acquired by an aerial digital camera 

onboard a helicopter [9]. 

 
II. THEORY 

The idea behind the Radon transform is to 

integrate a function along a specific line and project 

the value of the integration in the Radon transform 

plane according to the distance of the line from the 

origin and its slope. To construct the Radon 

transform plane, the original function or shape is to 

be integrated along all possible distances and slopes 

of lines in that plane and each integration along a 

single line is projected as a point in the transform 

plane.  

Accordingly, if the shape contains a specific line, 

then the integration will have the maximum value 

when it is taken along the line itself. Any other 

integration path will have lower value. This fact is 

used to detect straight lines in an image. 

Mathematically the Radon transform is defined 

as:  
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Where is the slope of the line along which the 

integration is taken and is the intersection with 

the y axis. See Fig.(1). 

 

III. PRINTED TEXT ORIENTATION 

In most OCR software the orientation of text in 

the scanner should be done manually. It is an easy 

task for the software to check if the text is oriented 

in horizontal way or not. This task is achieved by 

summing up the pixels horizontally. 

 
Fig.(1) Path for Integration for finding Radon Transform 

 

The gap between lines should show zero value 

(or near zero value in case of noise) for the 

summation of pixels. Those minima are mostly 

periodical as shown in Fig.(2).. 

 
Fig.(2) Summation of pixels of scanned image horizontally 

 

However, if the text is disoriented, then then 

curve resulting from summing up the pixels 

horizontally will not give gaps between lines, which 

is needed in the step of character recognition from 

extracted line. See Fig.(3). 

To achieve the task of finding the angle of 

orientation one could tilt the image in steps of small 

angles until a form of curves similar to Fig.(2) 

appears. However, this is a time consuming task and 

consumes a lot of computational power.  

In this work, the idea behind the Radon 

transform is used to find the angle of orientation in 

one step. This is done by taking Radon transform of 

the disoriented image. In this case the text lines and 
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Fig.(3) Horizontal summation of pixels for a tilted image. 

 

the spacing between lines will form straight lines 

which will appear in Radon transform as points. 

And since all text lines are parallel to each other (all 

have the same slope) then each line will appear in 

Radon transform plane as a point; all with the same 

 but with different . This could be noticed in 

Fig.(4). 

 
 

Fig.(4) Typical Radon transform of a scanned text image 

(Inverted in colors) 

 

IV. EXPERIMENTAL WORK 

In this work a sample of text has been treated 

using Radon transform. The computation was 

performed using MATLAB which includes a built-

in Radon transform. In MATLAB, Radon transform 

is performed with respect to the angle of 

perpendicular line instead of the slope.  

Experiments where repeated for various tilting 

angles (0
0
 10

0
 20

0
 30

0
 40

0
 & 50

0
) of the original 

image. Each resulting Radon transforms had been 

summed vertically to find the peak. This peak 

represents the angle of orientation of the original 

image. These experiments where repeated for three 

different images and the results are shown in 

Fig.(5a..5f, 6a-6f). The angles measured are the 

position of the peak of the curve which results from 

summing up the Radon Transform image vertically. 

 As could be noticed from the results, the accuracy 

of orientation is good. Table (1) compares the 

results when different angles were used. It is noticed 

that when the image is noisy (Fig. 6a-6f), then the 

two sides around the center peak show different 

levels of fluctuations. However, the peak value 

position still gives a result of enough accuracy. 

 
TABLE I. Comparison of Tilt Angles of Text with those 

Resulting from Radon Transform 

The 

Figure 

Actual 

angle (
0
) 

Measured Absolute 

error 

5a 0 359 -1 

5b 10 11 1 

5c 20 20 0 

5d 30 30 0 

5e 40 41 1 

5f 50 51 1 

6a 0 1 1 

6b 10 12 2 

6c 20 21 1 

6d 30 31 1 

6e 40 39 -1 

6f 50 52 2 

 

V. CONCLUSION 

The use of Radon Transform for finding the tilt 

angle of printed text has been shown. From the 

results presented it is clear that Radon Transform is 

an effective method for finding such tilt angle. 

When such an angle is found, any optical character 

recognition software may be used. The results of 

this work are not associated to a specific language 

or character set. Although the tests were performed 

on a printed text, However, a handwritten text may 

show similar results if it is neatly written and the 

spaces between lines are uniform. Although the 

proposed method for principal direction estimation 

is suitable for most of the ordinary textures, more 

complex textures may need more complex 

techniques.  
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Fig. (5) Samples of Processing of non-Noisy Image. 
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Fig. (6) Samples of Processing of Noisy Edge Image (the right edge of the text is darker and not straight) 
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