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Skew Detection Technique for Various Scripts

Loveleen Kaur, Simpel Jindal

Abstract— This paper includes the information about the technique used to detect Skew which are introduced during the
scanning of the documents. It also discusses about the tool which have been used to implement the technique. The algorithm
has been implemented on various scripts. The method provides a very efficient way to calculate the Skew. Correction in the
skewed scanned document image is very important, because it has a direct effect on the reliability and efficiency of the
segmentation and feature extraction stages. The method deals with an accurate measure of skew, within-line, and between-line
spacings and locates text lines and text blocks. The noises and the deviation in the document resolution or types are still the
main two challenges facing the Arabic Skew detection and correction methods.

Index Terms— Document processing, Gurmukhi Script, Reliability, Segmentation, Skew Angle, Skew Correction, Skew

Detection

1 INTRODUCTION

he Optical Character Recognition (OCR) technique is

used to convert the image form of a document into a text

in the form of character codes. Basically, OCR system is
used to convert the image into text which reduces the space
required for storage and transmission of documents.OCR
technique is used for various applications such as office auto-
mation, automatic data entry in banks, libraries and post offic-
es, etc. When we scan a document, if it is not a well aligned
then it results in a skewed digital image. Skew angle is the
angle that the text lines in the digital image makes with the
horizontal direction®l. Skewness also refers to the tilt in the
bitmapped image of the scanned paper for Optical character
Recognition (OCR)H. Most of the OCR algorithms are sensi-
tive to the skew of the input document image making it neces-
sary to develop algorithms to perform skew detection and
correction automatically. The methods can be mainly catego-
rized into five groups. The one based on Hough transform,
cross correlation, Projection profile, Fourier transformation
and k nearest neighbor (k-NN) clustering.
Skew detection and correction are important preprocess-
ing steps of document layout analysis and OCR ap-
proaches. The Character Recognition process starts with
data acquisition and ends up with the skew-correction
process. Skew detection is a part of pre-processing stage.
It is necessary for both segmentation and recognition as
skewed words may cause considerable difficulties in both
tasks. This paper has been organized into 4 sections. Lite-
rature survey of the existing methods has been discussed
in Section 2.Proposed Methodology is discussed in Sec-
tion 3.Experimental results are shown in Section 4 fol-
lowed by Conclusion and References.
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2 LITERATURE

In 1993, O Gorman finds skew angle by using a
nearest neighbor clustering technique. For each compo-
nent the direction of its nearest neighbor component is
detected. A histogram of the direction angle is computed
and the peak of which indicates the document skew angle
. In 1994, Le found connected components in a docu-
ment and considered only the bottom pixels of each com-
ponent for Hough transform which also reduces the
amount of data to be processedl. In 1997, Kim and Go-
vindaraju has employed chain code method of image re-
presentation. Chain code is a linear structure that results
from quantization of the trajectory traced by the centers
of adjacent boundary elements in an image arrayl”l. Each
data node in the structure represents one of eight grid
nodes that surround the previous data node. Coordinates
of the start and end points of each vertical line extracted
provide the slant angle. Global slant angle is the average
of all the angles of the lines, weighted by their length in
the vertical direction since the longer line gives more ac-
curate angle than the shorter one. In 1996, Pal and
Chaudhuri applied a clustering technique on candidate
points for skew estimation. In 1997, Chaudhuri and Pal
suggested a skew detection approach for the printed cha-
racters of Devanagari script. This approach is based upon
detecting the inherent feature (head line) in the Devana-
gari wordl”l In 1998, Lehal and Madan have used the
physical properties of Gurmukhi script to device a range
free skew detection scheme for Gurmukhi script, which
detects skewness in range -180° to 180°. In 1999, Lehal
and Dhir proposed a range free skew detection technique
for machine printed Gurmukhi documents. This ap-
proach can easily be extended to other Indian language
scripts such as Devanagari and Banglal®. Most characters
in these scripts have horizontal lines at the top called
headlines. The characters forming a word are joined at
top by headlines, so that the word appears as one single
component with headline. The ratio of pixel density
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above and below the headline of any word in Gurmukhi
script is always less than 1. These inherent characteristics
of the script have been employed and a new algorithm
based on projection profile method has been devised. In
2001, Pal discussed about the documents having multi-
skew text of Devanagari and Bangla scripts. The con-
nected components have been labeled and then selected.
The upper layer of the selected components is found by
the column-wise scanning from the top of the compo-
nentl®l. Portions of the upper envelop which look similar
to DSL is detected. They are then clustered into groups
belonging to single text lines. Estimates from these indi-
vidual clusters give the skew angle of each text line. In
2003, Cao Yang, Shuhua Wang and Li Heng proposed
skew detection and correction in document images based
on straight-line fitting. The bottom center of the bounding
box of a connected component is regarded as an Eigen-
pointll. According to the relations between the succes-
sive Eigen-points laid on the baseline are extracted as
sample points. Then these samples are adapted by the
least squares method to calculate the baseline direction. In
2004, Kapoor proposed a new algorithm for skew detec-
tion and correction which exploits the inherent Shiro-
Rekha of the Devanagari script and it does skew detection
and correction of a document in a single attempt without
any intermediate stepll. In 2007, Manjunath Aradhya
proposed method for skew detection in binary document
images. The method considered the some selected charac-
ters of the text which may be subjected to thinning and
Hough transform to estimate skew angle accurately!%l.In
2009,0mar proposed skew detection and correction tech-
nique for Arabic document images based on centre of
gravity[lll.. It involved inscribing the text in the document
by an arbitrary polygon and derivation of the baseline
from polygon’s centroid.

3 PROPOSED METHODOLOGY

This section presents the proposed methodology to deter-
mine the skew angle accurately. The technique is imple-
mented using C language. Hough Transform technique is an
approach used for fitting lines and curves!''l. This approach
is preferred when the objective is to find lines or curves
formed by groups of individual points on an image plane.
The method involves a transformation from an image plane
to a parameter space. Consider the case in which lines are
the objects of interest. The line is expressed as o = X cosO +Y
sin® . There are two line parameters namely, the distance (o)
and the angle (0) which defines transformation space. Each
coordinate (X, y) of ON pixel in the image plane is mapped
onto the locations in the transformed plane for all possible
straight lines The detailed algorithm of the proposed me-
thod is shown below:

Algorithm Skew_detect

Step 1: Input .bmp image and convert the image to seg.txt.
Step 2: Then input the seg.txt file on which the various oper-
ations have to be applied to detect the Skew angle.

Step 3: Calculate the h1 and the h2 coordinates.
Step 4: Calculate the width and the margin.
Step 5: Input these values to the formula for detecting the
Skew angle.
Step 4: The values are entered into the formula:
O= a tan (diff /(w-margin)).
Step 5: Then this angle is used to rotate the image to get the
skew freed images.
Step 6: Stop.

4 EXPERIMENTAL RESULTS

This section presents the results of the experiments con-
ducted to study the performance of the proposed method.
The method has been implemented in the C language. I
have considered different skewed documents from differ-
ent sources like journals, textbooks, newspapers and the
like. Obtained Skew Angle by the proposed methodology
for these documents are reported in Table 1. The scanned
text document images are shown in Fig. 4.1 to Fig. 4.5
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Fig. 4.1 Skewed Gurmukhi Handwritten text document
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Fig. 4.2 Skewed Printed text document
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Fig. 4.3 Skewed Printed text document
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Fig. 4.5 Skewed Printed text document
Table 1: Performance of the Proposed method with dif-
ferent scanned images
Figure | True Detected Angle | Performance
Angle
41 8 7.57 94.62
42 30 29.82 99.4
4.3 45 45.16 100
44 2 1.89 94.5
4.5 15 14.95 99.66
5 CONCLUSION
In summary, an efficient, novel and accurate methodology
to estimate skew angle is presented in this paper. The pro-
posed method work is based on the image top. The
proposed method is fast compared to other HT based me-
thods. We have shown the performance of the proposed
method by applying it on the various scanned documents.
The main advantage is that the method works on all types
of scripts.However, the proposed method fail for document
images containing text with picture.
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