VoLUME No. 4 (2014), | ssue No. 06 (JUNE) I SSN 2231-1009

INTERNATIONAL JOURNAL OF RESEARCH IN
COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at:
Ulrich's Periodicals Directory ©, ProQuest, U.S.A., EBSCO Publishing, U.S.A., Cabell’s Directories of Publishing Opportunities, U.S.A.,
Open J-Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)],
Index Copernicus Publishers Panel, Poland [t AlCNVAEINEIBHEI08 & number of libraries all around the world.
Circulated all over the world & Google has verified that scholars of more than 3412 Cities in 173 countries/territories are visiting our journal on regular basis.
Ground Floor, Building No. 1041-C-1, Devi Bhawan Bazar, JAGADHRI — 135 003, Yamunanagar, Haryana, INDIA

http://ijrcm.org.in/




VoLuUM

E No. 4 (2014), | ssue No. 06 (JUNE) I SSN 2231-1009

CONTENTS

Sr.
No.

TITLE & NAME OF THE AUTHOR (S)

Page
No.

1.

ATTITUDE OF M. Ed. STUDENTS TOWARDS e-LEARNING
DR. SARABJEET KAUR

1

THE CONSEQUENCES OF TAX ASSESSMENT ON TAX COLLECTION OF CATEGORY ‘C’
TAXPAYERS IN ETHIOPIA: A CASE STUDY IN MEKELLE CITY, TIGRAY

NUGUSS MURUTS GEZAHEGN, DR. TESFATSION SAHLU DESTA & YRGALEM
GEBRESELASSIE ADANE

A COMPARATIVE STUDY OF JOB SATISFACTION LEVELS OF EMPLOYEES IN TWO
INDUSTRIES: AN EMPIRICAL REVIEW
DR. S. M. MURALI KRISHNA, DR. P ATHMA KARAN REDDY & DR. Y RAJENDRA PRASAD

13

LIQUIDITY PERFORMANCE: A CASE STUDY OF NAGARJUNA FERTILIZERS COMPANY
LIMITED
S. SHOBHA & DR. P. MOHAN REDDY

19

RANKING OF PAYMENT SYSTEMS ON THE BASIS OF PERCEIVED USEFULNESS (PU)
AMONG USERS IN NIGERIA
CLEMENT IKENNA OKEKE

24

A STUDY ON CUSTOMERS’ ATTITUDE IN LIFE INSURANCE TOWARDS LIFE INSURANCE
CORPORATION OF INDIA, TIRUCHIRAPPALLI
HARIHARAN, K & DR. K. KUMAR

29

CREATIVITY AND INNOVATION: IMPORTANT DRIVERS OF ENTREPRENEURSHIP
S. BALASUBRAMANYAM

35

RETAIL MERCHANDISING AND BRAND BUILDING: A CASE STUDY OF BASMATI
BRANDS
G SRI LAKSHMI & PITTA ISAAC NEWTON

40

DATA MINING OF THE ASSOCIATION RULES BASED ON THE CLOUD COMPUTING
A.THIRUGNANASAMBANDHA MURTHY

48

10.

SKEW DETECTION AND CORRECTION OF INDIAN SCRIPT DOCUMENTS
VIKRAM SHARMA

51

11.

CONSUMER BEHAVIOR TOWARDS GOLD PURCHASE
DEEPTHI SANKAR

55

12.

MERGERS AND ACQUISITIONS IN BANKING SECTOR
DR. R. RADHIKA DEVI

58

13.

DISSATISFACTION OF EMPLOYEES DUE TO MOTIVATION AND LEADERSHIP: A CASE
STUDY
AJIT SINGH NEGI

66

14.

CONTRIBUTION OF WOMEN IN THE COMMON PROPERTY RESOURCE BASED
ACTIVITIES IN TAWANG DISTRICT OF ARUNACHAL PRADESH, INDIA
GEPI JINI

69

15.

CUSTOMER SATISFACTION ON MOBILE-PHONE MONEY TRANSFER SERVICES’ USAGE
IN DODOMA URBAN, TANZANIA
NGILANGWA, ESTON & V VENKATAKRISHNAN

73

REQUEST FOR FEEDBACK & DISCLAIMER

80

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME No. 4 (2014), | ssUe No. 06 (JUNE) | SSN 2231-1009

CHIEF PATRON

PROF. K. K. AGGARWAL
Chairman, Malaviya National Institute of Technology, Jaipur
(An institute of National Importance & fully funded by Ministry of Human Resource Development, Government of India)
Chancellor, K. R. Mangalam University, Gurgaon
Chancellor, Lingaya’s University, Faridabad
Founder Vice-Chancellor (1998-2008), Guru Gobind Singh Indraprastha University, Delhi
Ex. Pro Vice-Chancellor, Guru Jambheshwar University, Hisar

FOUNDER PATRON
LATE SH. RAM BHAJAN AGGARWAL
Former State Minister for Home & Tourism, Government of Haryana
Former Vice-President, Dadri Education Society, Charkhi Dadri
Former President, Chinar Syntex Ltd. (Textile Mills), Bhiwani

CO-ORDINATOR,
DR. SAMBHAV GARG
Faculty, Shree Ram Institute of Business & Management, Urjani

ADVISORS
DR. PRIYA RANJAN TRIVEDI
Chancellor, The Global Open University, Nagaland
PROF. M. S. SENAM RAJU
Director A. C. D., School of Management Studies, I.G.N.O.U., New Delhi
PROF. S. L. MAHANDRU
Principal (Retd.), MaharajaAgrasenCollege, Jagadhri

EDITOR,

PROF. R. K. SHARMA
Professor, Bharti Vidyapeeth University Institute of Management & Research, New Delhi

EDITORIAL ADVISORY BOARD
DR. RAJESH MODI
Faculty, YanbulndustrialCollege, Kingdom of Saudi Arabia
PROF. PARVEEN KUMAR
Director, M.C.A., Meerut Institute of Engineering & Technology, Meerut, U. P.
PROF. H. R. SHARMA
Director, Chhatarpati Shivaji Institute of Technology, Durg, C.G.
PROF. MANOHAR LAL
Director & Chairman, School of Information & Computer Sciences, I.G.N.O.U., New Delhi
PROF. ANIL K. SAINI
Chairperson (CRC), GuruGobindSinghl. P. University, Delhi
PROF. R. K. CHOUDHARY
Director, Asia Pacific Institute of Information Technology, Panipat

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME No. 4 (2014), | ssUe No. 06 (JUNE) | SSN 2231-1009

DR. ASHWANI KUSH
Head, Computer Science, UniversityCollege, KurukshetraUniversity, Kurukshetra
DR. BHARAT BHUSHAN
Head, Department of Computer Science & Applications, GuruNanakKhalsaCollege, Yamunanagar
DR. VIJAYPAL SINGH DHAKA
Dean (Academics), Rajasthan Institute of Engineering & Technology, Jaipur
DR. SAMBHAVNA
Faculty, I.L.T.M., Delhi
DR. MOHINDER CHAND
Associate Professor, KurukshetraUniversity, Kurukshetra
DR. MOHENDER KUMAR GUPTA
Associate Professor, P.J.L.N.GovernmentCollege, Faridabad
DR. SAMBHAV GARG
Faculty, Shree Ram Institute of Business & Management, Urjani
DR. SHIVAKUMAR DEENE
Asst. Professor, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga
DR. BHAVET
Faculty, Shree Ram Institute of Business & Management, Urjani

ASSOCIATE EDITORS

PROF. ABHAY BANSAL
Head, Department of Information Technology, Amity School of Engineering & Technology, Amity University, Noida
PROF. NAWAB ALI KHAN
Department of Commerce, AligarhMuslimUniversity, Aligarh, U.P.
ASHISH CHOPRA
Sr. Lecturer, Doon Valley Institute of Engineering & Technology, Karnal

TECHNICAL ADVISOR.

AMITA
Faculty, Government M. S., Mohali

FINANCIAL ADVISORS

DICKIN GOYAL
Advocate & Tax Adviser, Panchkula
NEENA
Investment Consultant, Chambaghat, Solan, Himachal Pradesh

LEGAL ADVISORS
JITENDER S. CHAHAL
Advocate, Punjab & Haryana High Court, Chandigarh U.T.
CHANDER BHUSHAN SHARMA
Advocate & Consultant, District Courts, Yamunanagar at Jagadhri

SUPERINTENDENT

SURENDER KUMAR POONIA

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/

iv




VoLUME No. 4 (2014), | ssue No. 06 (JUNE) I SSN 2231-1009

CALL FOR MANUSCRIPTS

We invite unpublished novel, original, empirical and high quality research work pertaining to recent developments & practices in the areas of
Computer Science & Applications; Commerce; Business; Finance; Marketing; Human Resource Management; General Management; Banking;
Economics; Tourism Administration & Management; Education; Law; Library & Information Science; Defence & Strategic Studies; Electronic Science;
Corporate Governance; Industrial Relations; and emerging paradigms in allied subjects like Accounting; Accounting Information Systems; Accounting
Theory & Practice; Auditing; Behavioral Accounting; Behavioral Economics; Corporate Finance; Cost Accounting; Econometrics; Economic
Development; Economic History; Financial Institutions & Markets; Financial Services; Fiscal Policy; Government & Non Profit Accounting; Industrial
Organization; International Economics & Trade; International Finance; Macro Economics; Micro Economics; Rural Economics; Co-operation;
Demography: Development Planning; Development Studies; Applied Economics; Development Economics; Business Economics; Monetary Policy; Public
Policy Economics; Real Estate; Regional Economics; Political Science; Continuing Education; Labour Welfare; Philosophy; Psychology; Sociology; Tax
Accounting; Advertising & Promotion Management; Management Information Systems (MIS); Business Law; Public Responsibility & Ethics;
Communication; Direct Marketing; E-Commerce; Global Business; Health Care Administration; Labour Relations & Human Resource Management;
Marketing Research; Marketing Theory & Applications; Non-Profit Organizations; Office Administration/Management; Operations Research/Statistics;
Organizational Behavior & Theory; Organizational Development; Production/Operations; International Relations; Human Rights & Duties; Public
Administration; Population Studies; Purchasing/Materials Management; Retailing; Sales/Selling; Services; Small Business Entrepreneurship; Strategic
Management Policy; Technology/Innovation; Tourism & Hospitality; Transportation Distribution; Algorithms; Artificial Intelligence; Compilers &
Translation; Computer Aided Design (CAD); Computer Aided Manufacturing; Computer Graphics; Computer Organization & Architecture; Database
Structures & Systems; Discrete Structures; Internet; Management Information Systems; Modeling & Simulation; Neural Systems/Neural Networks;
Numerical Analysis/Scientific Computing; Object Oriented Programming; Operating Systems; Programming Languages; Robotics; Symbolic & Formal
Logic; Web Design and emerging paradigms in allied subjects.

Anybody can submit the soft copy of unpublished novel; original; empirical and high quality research work/manuscript anytime in M.S. Word format
after preparing the same as per our GUIDELINES FOR SUBMISSION; at our email address i.e. infoijrcm@gmail.com or online by clicking the link online
submission as given on our website (FOR ONLINE SUBMISSION, CLICK HERE).

GUIDELINES FOR SUBMISSION OF MANUSCRIPT

1. COVERING LETTER FOR SUBMISSION:

DATED:
THE EDITOR
IJRCM

Subject: ~ SUBMISSION OF MANUSCRIPT IN THE AREA OF

(e.g. Finance/Marketing/HRM/General Management/Economics/Psychology/Law/Computer/IT/Engineering/Mathematics/other, please specify)
DEAR SIR/MADAM

Please find my submission of manuscript entitled ‘ ' for possible publication in your journals.

I hereby affirm that the contents of this manuscript are original. Furthermore, it has neither been published elsewhere in any language fully or partly, nor is it
under review for publication elsewhere.

| affirm that all the author (s) have seen and agreed to the submitted version of the manuscript and their inclusion of name (s) as co-author (s).

Also, if my/our manuscript is accepted, I/We agree to comply with the formalities as given on the website of the journal & you are free to publish our
contribution in any of your journals.

NAME OF CORRESPONDING AUTHOR:

Designation:

Affiliation with full address, contact numbers & Pin Code:
Residential address with Pin Code:

Mobile Number (s):

Landline Number (s):

E-mail Address:

Alternate E-mail Address:

NOTES:

a)  The whole manuscript is required to be in ONE MS WORD FILE only (pdf. version is liable to be rejected without any consideration), which will start from
the covering letter, inside the manuscript.

b)  The sender is required to mentionthe following in the SUBJECT COLUMN of the mail:
New Manuscript for Review in the area of (Finance/Marketing/HRM/General Management/Economics/Psychology/Law/Computer/IT/
Engineering/Mathematics/other, please specify)

c)  Thereis no need to give any text in the body of mail, except the cases where the author wishes to give any specific message w.r.t. to the manuscript.

d)  The total size of the file containing the manuscript is required to be below 500 KB.

e)  Abstract alone will not be considered for review, and the author is required to submit the complete manuscript in the first instance.

f) The journal gives acknowledgement w.r.t. the receipt of every email and in case of non-receipt of acknowledgment from the journal, w.r.t. the submission
of manuscript, within two days of submission, the corresponding author is required to demand for the same by sending separate mail to the journal.

2. MANUSCRIPT TITLE: The title of the paper should be in a 12 point Calibri Font. It should be bold typed, centered and fully capitalised.

3. AUTHOR NAME (S) & AFFILIATIONS: The author (s) full name, designation, affiliation (s), address, mobile/landline numbers, and email/alternate email
address should be in italic & 11-point Calibri Font. It must be centered underneath the title.

4. ABSTRACT: Abstract should be in fully italicized text, not exceeding 250 words. The abstract must be informative and explain the background, aims, methods,
results & conclusion in a single para. Abbreviations must be mentioned in full.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/

\"




VoLUME No. 4 (2014), | ssue No. 06 (JUNE) I SSN 2231-1009

5. _: Abstract must be followed by a list of keywords, subject to the maximum of five. These should be arranged in alphabetic order separated by
commas and full stops at the end.

6. _: Manuscript must be in BRITISH ENGLISH prepared on a standard A4 size PORTRAIT SETTING PAPER. It must be prepared on a single space and
single column with 1” margin set for top, bottom, left and right. It should be typed in 8 point Calibri Font with page numbers at the bottom and centre of every
page. It should be free from grammatical, spelling and punctuation errors and must be thoroughly edited.

7. _: All the headings should be in a 10 point Calibri Font. These must be bold-faced, aligned left and fully capitalised. Leave a blank line before each
heading.

8. _: All the sub-headings should be in a 8 point Calibri Font. These must be bold-faced, aligned left and fully capitalised.

9. _: The main text should follow the following sequence:
INTRODUCTION

REVIEW OF LITERATURE
NEED/IMPORTANCE OF THE STUDY
STATEMENT OF THE PROBLEM
OBJECTIVES

HYPOTHESES

RESEARCH METHODOLOGY
RESULTS & DISCUSSION

FINDINGS
RECOMMENDATIONS/SUGGESTIONS
CONCLUSIONS

SCOPE FOR FURTHER RESEARCH
ACKNOWLEDGMENTS

REFERENCES
APPENDIX/ANNEXURE

It should be in a 8 point Calibri Font, single spaced and justified. The manuscript should preferably not exceed 5000 WORDS.

10. _: These should be simple, crystal clear, centered, separately numbered &self explained, and titles must be above the table/figure. Sources of
data should be mentioned below the table/figure. It should be ensured that the tables/figures are referred to from the main text.

11. _:These should be consecutively numbered in parentheses, horizontally centered with equation number placed at the right.

12. _: The list of all references should be alphabetically arranged. The author (s) should mention only the actually utilised references in the preparation

of manuscript and they are supposed to follow Harvard Style of Referencing. The author (s) are supposed to follow the references as per the following:

4 All works cited in the text (including sources for tables and figures) should be listed alphabetically.
4 Use (ed.) for one editor, and (ed.s) for multiple editors.
4 When listing two or more works by one author, use --- (20xx), such as after Kohl (1997), use --- (2001), etc, in chronologically ascending order.
4 Indicate (opening and closing) page numbers for articles in journals and for chapters in books.
4 The title of books and journals should be in italics. Double quotation marks are used for titles of journal articles, book chapters, dissertations, reports, working
papers, unpublished material, etc.
o For titles in a language other than English, provide an English translation in parentheses.
4 The location of endnotes within the text should be indicated by superscript numbers.
PLEASE USE THE FOLLOWING FOR STYLE AND PUNCTUATION IN REFERENCES:
BOOKS
o Bowersox, Donald J., Closs, David J., (1996), "Logistical Management." Tata McGraw, Hill, New Delhi.
i Hunker, H.L. and A.J. Wright (1963), "Factors of Industrial Location in Ohio" Ohio State University, Nigeria.
CONTRIBUTIONS TO BOOKS
4 Sharma T., Kwatra, G. (2008) Effectiveness of Social Advertising: A Study of Selected Campaigns, Corporate Social Responsibility, Edited by David Crowther &

Nicholas Capaldi, Ashgate Research Companion to Corporate Social Responsibility, Chapter 15, pp 287-303.
JOURNAL AND OTHER ARTICLES

4 Schemenner, R.W., Huber, J.C. and Cook, R.L. (1987), "Geographic Differences and the Location of New Manufacturing Facilities," Journal of Urban Economics,
Vol. 21, No. 1, pp. 83-104.

CONFERENCE PAPERS

. Garg, Sambhav (2011): "Business Ethics" Paper presented at the Annual International Conference for the All India Management Association, New Delhi, India,
19-22 June.

UNPUBLISHED DISSERTATIONS AND THESES

i Kumar S. (2011): "Customer Value: A Comparative Study of Rural and Urban Customers," Thesis, Kurukshetra University, Kurukshetra.

ONLINE RESOURCES

i Always indicate the date that the source was accessed, as online resources are frequently updated or removed.

WEBSITES

4 Garg, Bhavet (2011): Towards a New Natural Gas Policy, Political Weekly, Viewed on January 01, 2012 http://epw.in/user/viewabstract.jsp

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/

Vi




VoLUME No. 4 (2014), | ssue No. 06 (JUNE) I SSN 2231-1009
SKEW DETECTION AND CORRECTION OF INDIAN SCRIPT DOCUMENTS

VIKRAM SHARMA
ASST. PROFESSOR
DAV COLLEGE
AMRITSAR

ABSTRACT

An optical character recognition (OCR) is the process of converting scanned images of machine printed documents into computer readable codes. Recognition of
characters of Devnagari and Gurumukhi scripts have been an area of research for many peoples and large number of research papers and reports have been
published in this area. The generalized way for developing OCR system of any script involves preprocessing, segmentation, feature extraction & classification and
Post processing. To develop OCR for any language, the input document to be scanned may have some skew ness and needs to be tackled properly. This paper
discuss in detail about skew angle detection and correction which is the main operation performed during Preprocessing phase of an OCR system. A fast and
robust method for detecting and correcting skew angle is described which is based on head line which is inherent properties of Indian languages like Hindi and
Punjabi. For estimation of skew angle, the proper headline of the digitized image is detected and its skew angle is estimated with horizontal direction. The
proposed skew detection and correction method has accuracy about 89%.

KEYWORDS

Devnagari script, Preprocessing, Segmentation, Feature extraction, Classification, Post processing, skeletonizing, skew ness, Horizontal projection, Vertical
projection.

INTRODUCTION
CR is the acronym for Optical Character Recognition. A human eye can read the characters of any language written correctly by person or when it is
printed. Making the computer do the same is called the problem of character recognition. OCR (optical character recognition) is the process of
converting scanned images of machine printed or handwritten text or hand printed text into computer readable codes. Character recognition systems

can contribute tremendously to the advancement of the automation process and can improve the interaction between man and machine in many applications

including post offices, defense organizations, office automation, cheque verification and a large variety of banking, business, data entry applications and

commercial data processing applications [1]. The main goal of OCR is to imitate the human ability to read in a very fast rate.

The process of recognizing characters of any script is usually performed through several phases which are as follows:

Pre-processing

Segmentation

Feature Extraction

Classification

Post processing

vk wN e

PREPROCESSING OF MACHINE PRINTED SCRIPT
In a typical OCR system, input document is read and digitized by an optical scanner. The Preprocessing phase of OCR takes digitized image as input, reduce noise
and distortion, remove skew ness perform skeletonizing or thinning of the image and hence simplify the processing of remaining stages. The main advantage of
preprocessing a text is to organize the information so as to make the task of character recognition simpler. Skew detection and correction of Indian script
documents is a crucial part of preprocessing phase of OCR as it affects the subsequent understanding of the document.
The preprocessing starts with data acquisition in which documents to be processed are first scanned and digitized, and ends up with output to segmentation
phase of character recognition system as shown in fig. 1. In this Figure, the various processes involved in preprocessing stage of OCR are shown. First the
digitized text is loaded and cropped. Then the noise if any in the digitized text is removed. After this, skewness of the digitized text is corrected and then thinning
is performed.

FIG. 1: FLOW DIAGRAM OF PRE-PROCESSING PHASE OF OCR

Text Tilt Segmentation
Scanned | loading & »| Noise > emoval »( Thinning [—»
Cropping removal Phase

Text

SKEW DETECTION AND CORRECTION

Skew ness in the digitized image is unavoidable because of casual use of scanner by human operator. Whenever a document is fed in to a scanner because of
hand placement or automatic document feeder mechanisms, a few degree of skew (tilt) is always there. The skew angle is the angle that the text lines of the
digitized image make with the horizontal direction. Hand placement or automatic document feeder mechanisms normally create 1 - 3’ of skew, due to the
document’s incorrect placement, or to a slight variation in roller speed. In some cases, the skew can reach as much as 10°. When the skew angle is 2 - 3’, the
accuracy of document analysis and OCR is reduced; when it is more than 5, however, the result becomes unreliable. As a result, the skew estimation of
document images to be carried out before segmentation and Feature extraction and classification phase of OCR [2, 3, 4].

Skew detection and correction are important for a successful OCR. Skew detection and correction can be achieved in two steps

(a) Estimation of skew angle

(b) Rotation of the image by skew angle in opposite direction.

Image of Gurumukhi document with some skew ness is shown in figure 2 and figure 3 shows the same document after correcting skew ness from it.

FIG. 2-SKEW NESS IN THE DOCUMENT FIG. 3-SCRIPT WITHOUT SKEW NESS
bt rﬁeuﬁaﬁ#@fﬁ%w Q;T“g%m"“ﬁ ?ﬁm’wmsﬁﬁmmm
wﬁ?mﬂa‘fwfﬁa%uﬁ%aﬁﬁgﬁéﬁ Wiy i} 2 2 el it wiy maaes e ot e
fea*ﬁ-uﬂf?”?s.ﬁa—mﬁsfgﬁ@mwaamﬂ% e 0 19 P Qutiore o i fe fith o ot
Quorey I, oS B E - Qe 8, SRR 7 Wt fey Ham s afmd
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REVIEW OF LITERATURE

In the past years many techniques have been applied to skew detection. One of the techniques is based on the projection profile of documents [5, 6]. For a
document with horizontal text lines, the horizontal projection profile will have peaks at text line positions and troughs at positions in between successive text
lines. To determine the skew of a document, the projection profile is computed at a number of angles and for each angle, a measure of difference of peak and
trough height is made. The maximum difference corresponds to the best alignment with the text line direction which in turn, determines the skew angle. A
nearest neighbor clustering based approach to estimate skew angle of the document is described by hashizume, yeh, Rasenfield [7]. In their methodology, all the
connected components in the document were extracted and for each component, the direction angle of its nearest neighbor is estimated. A histogram of the
direction angle is computed and the peak of which indicates the document skew angle. A heuristic approach has been applied by Lehal and Singh to detect and
correct skew ness in Gurumukhi script [8].

PROPOSED METHOD FOR SKEW DETECTION AND CORRECTION

To detect and correct skew angle, a fast and robust method is based on head line which is inherent properties of Indian languages like Hindi and Punjabi. For
estimation of skew angle, the proper headline of the digitized image is detected and its skew angle is estimated with horizontal direction. The detection of head
line is necessary for script zone and character and word segmentation which will be used in later stages of OCR. So headline based skew detection and correction
helps in saving computation during zone detection and character and word segmentation, which is main benefit of this approach. Head line is very useful for
character segmentation from words and to divide a text line in different zones for the OCR of script like Devnagari and Bangla [9].

This method of detecting and correcting skew angle follows the following steps.

a)  Check whether digitized document has skew ness or not

b)  If yes then skew angle is detected with horizontal direction

c)  Correct skewness

a) DETECTING DOCUMENT WITHOUT SKEW

Scan the whole image horizontally and count the number of pixels in each row. Prepare a table with two columns of row number and number of pixels. We find
out from the table whether some consecutive lines fulfill the constraint mentioned below. Based on this, we define a feature which once extracted will prove
that the character image has a tilt or not. That feature has been named as ‘line’ which means that a feature ‘line’ has been detected when scanned row gives the
number of information pixels that are at least 90% of the total number of pixels possible horizontally in an image frame as shown in figure 4.

Hune >= 0.9 * L (number of pixels)

where Hyne is the number of pixels in a row while scanning horizontally.

FIG. 4: HORIZONTAL PROJECTION
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The X-axis in the graph shows the row number and the Y-axis shows the number of pixels. The graph showing the peak meeting of the constraint mentioned
above will be termed as ‘line detection’ and once detected has to be confirmed through vertical scanning. Even if the line has been detected after horizontal
scanning, it still has to be confirmed through vertical scan and no further processing is needed if the same result is obtained. Vertical projection and finding the
line feature will also require the same effort as in the horizontal process. The same has been demonstrated in Figure 5.

Vune >= 0.9 * H (number of pixels)

where Vg is the number of pixels in a row while scanning vertically.

FIG. 5: VERTICAL PROJECTION
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Once the ‘line’ has been detected, there is no further need to process the image to find the tilt. This means that the image is either exactly horizontally straight,
i.e. at 0°, 180° or it is exactly vertical at 90° or 270°. The distinction between the 0° and 180° images will depend on the direction of the scan (top-left or top-
right) and the detection of the line feature. Similar process is applied to have distinction between 90° and 270°. If the ‘line’ is not confirmed during the vertical
scan then that means the image is tilted and we need to find the tilt angle and remove it.

b) SKEW ANGLE DETECTION

Characters in Hindi or Punjabi languages are formed in a structured manner. Whereas most of the language scripts are written with reference to the central axis,
the Gurumukhi script is written w.r.t. the central axis along with an axis parallel to the central axis. This is the inherent property of writing Gurumukhi script.
Once the angle of the axis w.r.t. the reference axis has been detected, thereafter the word can be rotated perfectly horizontally. This dominating feature of
Indian script has been used for detecting the tilt angle. This can be better explained with an example (Fig. 6). Scannable area is nothing but the cover of the word
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when it is viewed from four directions. But the informative scan area is the projected view ON1 from left side of the character image and ON2 is the projected
view from topside of the image. If the word image is enclosed in a rectangular frame then, we easily get the length and the height of the image, which has been

represented by L and H, respectively. Tilt angle has been represented by . Figure 6 shows the skewed document being used to demonstrate the skew detection
process.

FIG. 6: WORD SAMPLE
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c) SKEW REMOVAL PROCESS AFTER SKEW DETECTION

Once skew angle has been detected and finalized then a simple transformation technique works perfectly fine to straighten the tilted word of Devnagari or
Gurumukhi script.

The transformation technique [4] mentioned below is applicable for rotating a point about the coordinate axes. To rotate a point about another arbitrary point

in space requires three transformations. The first translates the arbitrary point to the origin, the second performs the rotation and the third translates the point
back to its original position.

Referring to fig. 7, the rotation of a point about the z coordinate axis by an angle 8 is achieved by using the transformation.

FIG. 7: TILT ANGLES
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cos 6 sin 6 0 0
Rg = -sin © cos 0 0 0
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where o= ¢
cos B 0 -sin B 0
RB = 0 1 0 0
sin B 0 cos B 0
0 0 0 1
where B=¢

CONCLUSION AND LIMITATION

A fast and robust method for detecting and correcting skew ness is described in this paper which is the main operation performed during preprocessing phase of
character recognition. The method is based on head line which is inherent properties of Indian languages like Hindi and Punjabi. So headline based skew
detection and correction helps in saving computation during zone detection and character and word segmentation, which is main benefit of this method. The
proposed skew detection and correction method has accuracy about 89%. The limitation of this skew detection and correction method is that it will not work
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well if the skew angle is very large. However, it has been observed that such skew angles are relatively uncommon. Another limitation is that this method of
skew detection and correction does not provide desired results if the document is multi-skewed.
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