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ABSTRACT 2.1 Our Algorithm
In this paper, we describe a simple novel algorithm to detect e Convert the 300dpi scanned image into a binary
the skew in hand-written documents. image using necessary thresholds. The negative of

the image is then formed. (Figure 1)
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1. INTRODUCTION

When a document is scanned, skew is inevitably introduced
into the image due to various factors. Most of the popular
algorithms for character recognition and layout analysis,
however, are very sensitive to the distortion of document
images and skew may cause serious problems for document
analysis. Furthermore, it is very difficult, if not totally
impossible, to prevent skew distortion produced in scanning
procedures, it is therefore preferable to detect and correct the
skew document image at the pre-processing stage in order to
avoid the disturbance of skew to the further processing.

Figure 1: Skewed Handwritten Document

e  The negative binary image is then dilated 10 times
to form blobs (connected components). The
resulting image is shown in Figure 2.

Several attempts have been made for skew detection, among
which the methods based on Hough transformation are
extremely popular. Hinds et al. [1] uses run-length coding and
Hough transformation while Cao [2] uses line-fitting followed
by Hough transformation for detecting skew.Other methods
for skew detection include cross correlation used by Chen et
al. [3], projection profile by Steinherz [4], Fourier
transformation by W. PostI[5]. All of these methods give high
accuracy but none of them focus on the memory constraints
involved while processing the documents.

This paper presents a technique involving connected
component analysis and vertical edges to detect skew where
the accuracy is tunable depending on the memory constraints.
This algorithm is on the same lines as the work done by
Dhandra et al [6] as it is based on image dilation but is differs
in it approach. The algorithm may be used in embedded
biometric systems to identify characters or writers.

2. SKEW DETECTION ALGORITHM

The alignment of a document which may occur when Figure 2: Formation of Connected Components
scanned/photographed at an angle is known as skew.
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e Find the major axis (longest line that could be
drawn through the blob) of each blob.

e  Calculate the orientation of the major axis with
respect to the horizontal.

e Create bins for the different orientation angles to
find the number of blobs having particular
orientation.

e Find the bins having one less than the maximum
number of blobs.

e  The average of these bins gives the skew angle.

In order to, remove the skew rotate the image in the opposite
direction of the determined skew angle. (Figure 3)
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Figure 3: De-skewed Handwritten Document

3. RESULTS
The following results were obtained by simulating the
algorithms in MATLAB 2010a on a laptop with an Intel Core
i7 U640 @ 1.2 Ghz.

Table 1. Comparison of the algorithm accuracy

S'ng;’g'?engle Tran?f%l:?r:]ation Our Method
Method
5 -5.1 -5.5
4 -4 3.5
01 0.0 0.0
0.1 0.0 0.0
5 4.9 55
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Table 2. Timing comparison of the algorithms

Time to perform skew

Method correction of 3 degrees

Hough Transformation

Method 10s

New Method 3s

4. CONCLUSIONS

Our skew detection algorithm is faster than Hough
transformation method [1] [2] in terms of time taken. When
compared to Dhandra’s [6] approach our method is based on
the orientation of each word rather than on the complete line.
Moreover, in our algorithm the precision is tunable, i.e. it
depends on the number of angle bins mentioned in the
algorithm. This kind of tunability allows this algorithm to
function on an embedded system for hand-writer recognition
where the memory is constrained. Also this algorithm is
robust for handwritten documents with two columns and
graphics. The shortcomings of this algorithm are that it cannot
detect a document skewed at 180 degrees. In future this issue
may be addressed.
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