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ABSTRACT

In this paper, noise removal and segmentation scheme is presented for MachinePrihted & Handwritten, Gurmukhi
documents. The noise removal from the Gurmukhi documents whether machine printed or handwritten/has been a
very intensive area of research during last decade due to its wide range of applications as asolution’to real world
problems. Lot of work has been done on languages like English, Arabic, Chinesepbevnagari‘and Urdu. The whole
process consists of two stages. The first step is addition of noisesta a gurmukhi document. Then various filters are
operated on these noisy documents. The quality parameéters,are calculated & analyzed for each filter operation. At

last a comparative analysis is performed on thedasis of quality parameters'ebtaineddfor each set of noise & Filter.

Keywords: Segmentation, Handwritten Gurmukhi/Seript;, MediangFilter, Wiener Filter, Gaussian
Filter, Speckle Noise, Gaussian Noise, Salt & Pepper Noise.

I. INTRODUCTION

Digital images are prone to a variety of noise. The varieties ipclude Speckle noise, Gaussian noise, Salt and pepper
noise. It is a difficultstask to separate noise ffom aniimage while maintaining the desired information and quality of
an image. Gurmukhi seript is used primarily for Punjabi language, which is the world*s 14th most widely spoken
language. The Character set,of Gurmukhiiscript is as in Fig. 1(a), 1(b) & 1(c). Some of the properties of Gurmukhi
script aré: Gurmukhi scriptis cursive and the character set consist of 41 consonants, 9 vowels, 3 sound modifiers
(semii-vowelshand 3 half characters; lie at the feet of consonants.

In Gurmukhi Seript, most of the characters, as shown in Fig. 1, contain a horizontal line at the upper of the middle
zone. This line is called the headline. The characters in a word are connected through the headline along with some
symbols asi, I, A etc.

The area of digital image processing belongs to processing of digital images by using digital computer [1]. Digital
images are form of visual information captured or transmitted using camera or other imaging system. The received
image might be corrupted due to the presence of noise. It becomes necessary to bring out the original image before
applying to different applications [5].

Various kinds of noises exist in an image and a variety of noise reduction techniques are available to perform de-
noising. Selection of the de-noising algorithm depends on the application. Gaussian noise, speckle noise, salt &

pepper noise, shot noise are types of noises that are present in an image.
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Fig. 1(a) Consonants (Vianjans) of Gurnw.

Vowels and Vowel diacritics (Laga Matra)
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V(b) Vvand Vowel diacritics (Laga Matra)
Othersymbols

{J¥" M3 (adhak) - doubles the consonant before which it appears a’a huttl [ hotfi ] - tired

fefet (bindi) - indicates nasalization.

Used with all vowels except a, | and u HI3 samt [fit] - peaceful

feHTaT (visarg) - used very occassionally 1o represent an T2
o

abbraviation or to add a voiceless 'h' after a vowel. hen

oy f&af (lipph) - indicates nasalization

Used with g, | and u, and also with 4 whean In final position 3€ tarpd:[ X ] =stend

T@ad (halant) - silences the inherentvowel. a
L\ Sometimes used in Sanskritised text and dictionaries. L3

1@" ek onkar - often used in Sikh literature,
It literally means 'one God',

Fig. 1(c) Other symbols

K
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The principle approach of image de-noising is filtering. Available filters to de-noise an image are median filter,

Gaussian filter, average filter, wiener filter and many more.
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Figure 2 GUI tool for Noiseremoval.
I1. IMAGE NOISE

Noise in an image is the result ofierrors.in the image acquisitionmyprecess that result in pixel values that do not reflect
the true intensities of real pictures The presence of noise gives an image a grainy, rough, mottled or snowy
appearance. The magritude of image noise can vary frompalmost gradual specks on a digital photograph to optical

and radio astronomicahimages that areicampletely noige. Various types of noises present in an image are as follows:

e  Gaussianmnoise
e  Salt and pepper noise

e, Speckle noise

2.1 Gaussian‘Noise

Gaussian noise is a'statistical noise. It is evenly distributed over the signal [5]. It is a major part of ,,read noise™ of an
image sensor i.e. of the constant noise level in dark areas of the image [4][10]. The probability density function
(PDF) of Gaussian noisg’is equal to that of the normal distribution, also known as Gaussian distribution. It is usually
used as additive white noise to give additive white Gaussian noise (AWGN). B. Salt and Pepper Noise Fat-tail
distributed or impulsive noise is sometimes called salt and pepper noise or spike noise. An image containing salt and
pepper noise will have dark pixels (black dots or pepper) in bright region and bright pixels (white dots or salt) in
dark region [4][10]. An effective method to remove this type of noise involves the use of median filter,

morphological filter or a contra harmonic median filter. C. Speckle Noise Speckle noise is a granular noise that
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inherently exists in and degrades the quality of the active radar and synthetic aperture radar (SAR) images. Speckle
is a random, deterministic, interference pattern in an image formed with coherent radiation of a medium containing

many sub-resolution scatterers. Speckle noise is eliminated using adaptive and non-adaptive filters.

I11. IMAGE FILTERS
A. MEDIAN FILTER The median filter is a non-linear digital filtering technique. It proves to be best in

photographic image. The design of the filter is disti
optimal in the sense of MMSE.

C. GAUSSIAN FILTER Gaussian filters are
according to the shape of Gaussian fu
noise drawn from a normal dis
symmetric about the origin in time do operty Gaussian filters are physically
unrealizable.

D. AVERAGE FILTER
Average filter or mean filter g, instinctive and easy to understand. It performs smoothing of images

veen one pixel and the next. Each pixel value in an image

4.1 Quality

Digital image compr
Square Error (MSE) an

hniques are normally analyzed with objective fidelity measuring metrics like Mean
ormalized Absolute Error (NAE), Peak Signal to Noise Ratio (PSNR) is defined as

1 M

MSE=—=3%"

N-1
MN % z(m,n) — ¥{m,n)"

—1
m=i{l 1

Where M * N is the size of the original image.
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Normalized Absolute Error (NAE) The larger value of Normalized Absolute Error (NAE) means that image is poor

quality. NAE is defined as follow

NAE =ZM:ZN:|x(m,n)—>2(m,n)| ZM:ZN:x|m—n|

m=1 n=1 m=1 n=1

4.2 Peak Signal to Noise Ratio (PSNR)

PSNR is the evaluation standard of the reconstructed image quality, and is a portant measure of image

compression. The objective performance is measured by peak signal-to-nois of the reconstructed

image T PSNR measured in decibels (dB) is given by:

25 =2
PSNR =10 logq (ﬁ) :

Where the value of 255 is the maximum possible value that can b e signal Higher the PSNR

value is, the better the reconstructed image is.

Filter MSE MSSIM
Median 5 0.8601
Wiener 0.9646
Average 27.1575 0.8951
Circular A i . 18.7314 0.8751
Table 2 Speckle Noise
Filter PSNR MSSIM
Median 22.1476 0.3961
Wiener 564.1168 20.6171 0.7939
Average 603.3851 20.3249 0.5512
Gaussian 613.1292 20.2553 0.5516
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Table 3: Gaussian Noise

Filter MSE PSNR MSSIM
Median 103.7611 27.9705 0.7348
Wiener 166.4323 25.9184 0.9218
Average 210.144 24.9083
Gaussian 492.1408 21.2092

Table 4: Salt and Peppe

Filter MSE PSN

Median 31.6185 33.13

Wiener 221.6074 6750 0.7147

Average 210.144 .2419 0.7909

Gaussian 395.3784 22.1 0.8599

V CONCLUSION & FUTUR

A small set of all ch i a al’network is trained then testing was performed on other

ng by 25 character set and testing with the 6 character set are presented. It can be

concluded that as the is trained with more number of sets, the accuracy of extraction of Punjabi word will

increase definitely. In future work, this can be implemented for recognition & extraction of complete Gurmukhi

words including lower & upper Zone Characters.

REFERENCES

[1] R. M. K. Sinha, “Rule based contextual post processing for Devnagari text recognition”, Pattern Recognition, VVol.
20, pp. 475-485 (1985).

418 |Page

WWw.ijarse.com




International Journal of Advance Research In Science And Engineering http://www.ijarse.com
IJARSE, Vol. No.3, Issue N0.9, September 2014 ISSN-2319-8354(E)

[2] J. Mantas, “An overview of character recognition methodologies”, Pattern Recognition, Vol. 19, pp. 425-430
(1986).

[3] H. Almuallim and S. Yamagochi, “A method of recognition of Arabic cursive handwriting”, Pattern Recognition,
Vol. 9, pp. 715-722 (1987).

[4] V. K. Govindan and A. P. Shivaprasad, “Character recognition — A survey”, Pattern Recognition, Vol. 23, pp. 71-
683 (1990).

[5] S. Shlien, “Nonparametric classification using matched binary decision trees”, Pattefn, Recognition Letters, Vol.
13, pp. 83-87 (1992).

[6] Y. S. Huang and C. Y. Suen, “A method of combining multiple experts¢for the recognition of unconstrained
handwritten numerals”, IEEE Trans. Pattern Analysis Mach. Intelligence, Voli 273No.1,4p. 90-93 (1995).

[7] S. Kumar, “A technique for recognition of printed text in Gurmukhi script”, M.Tech Thesis, Punjabi/University,
(1997).

[8] G. S. Lehal and S. Madan, A New Approach to Skew detection and Correction of MachinePrinted Gurmukhi
Script,Proceedings 2™ International Conference on Knowledge Based Computer Systems, Mumbai, India, pp.
215-224 (1998).

[9] G. S. Lehal and P. Singh, “A Technique for S$égmentation of Machine Rrinted Gusfukhi Script”, Proceedings 4"
International Conference on Cognitive Systems, Delhi, India, pp. 283-287 (1998).

[10] G. S. Lehal and R. Dhir, “A Range Free Skew: Detection Technigue,forDigitized Gurmukhi Script Documents”,
In Proceedings 5" International Conference of Deeliment Analysis and Recognition, IEEE Computer Society
Press, California, pp. 147-52(2999).

[11] A. K. Goyal, G. S. Lehal and S.S. Déol, “Segmentation of Machine Printed Gurmukhi Script”, Proceedings 9"
International Graphonomics Society Conference,’Singapere, pp. 293-297 (1999).

[12] A. K. Goyal,&. S. Lehal and J. Behal;“Machine Printed Gurmukhi Script Character Recognition Using Neural
Networks”; Proceedings 5™ International Conference on Cognitive Systems, Delhi, India (1999).

[13] G. S4lehal, C. Singh, A Gurmukhi Script Recognition System”, Proceedings 15™ ICPR, vol. 2, pp. 557-560,
Barcelona, Spain (2000).

[14] G. S."Lehal and Chandan“Singh, “Text segmentation of machine printed Gurmukhi script”, Document
Recognition‘andhRetrieval VI Proceedings SPIE, USA, vol. 4307, pp. 223-231 (2001).

[15] Veena Bansal and 'R. M. K. Sinha, “Segmentation of touching and Fused Devanagari characters”, Pattern
recognition, vol. 35,)pp. 875-893 (2002).

[16] Devasar, N. M, Madan, “A Hybrid Approach to Character Segmentation of Gurmukhi Script Characters”,
Proceedings of the 32" Applied Imagery Pattern Recognition Workshop (AIPR’2003).

[17] M. K. Jindal, G. S. Lehal, “Segmentation Problems and Solutions in Printed Degraded Gurmukhi Script”, 1JSP,
Vol. 2(4): ISSN 1304-4494 (2005).

[18] Rajiv K. Sharma & Dr. Amardeep Singh, “Segmentation of Handwritten Text in Gurmukhi Script"”, International

Journal of Computer Science and Security, volume 2, issue 3 (2006).
419 |Page

WWw.ijarse.com




International Journal of Advance Research In Science And Engineering http://www.ijarse.com
IJARSE, Vol. No.3, Issue No.9, September 2014 ISSN-2319-8354(E)

[19] Anuj Sharma, Rajesh Kumar, R. K. Sharma, "Online Handwritten Gurmukhi Character Recognition Using
Elastic Matching”, Image and Signal Processing, CISP '08, vol. 2, pp. 391-396, 27-30 May (2008).

[20] D. Sharma, G. S. Lehal, Preety Kathuria, “Digit Extraction and Recognition from Machine Printed Gurmukhi
Documents”, MORC, Spain (2009).

[21] J. Tripathy, “Reconstruction of Oriya alphabets using Zernike Moments”, IICA, Vol. 8 (8), pp. 26-32 (2010).

[22] Kartar Singh Siddharth et al, “Handwritten Gurmukhi Character Recognition Using Statistical and Background
Directional Distribution Features”, International Journal on Computer Science an ineering, Jalandhar, Vol.

3, No. 6 (2011).

[23] Rajiv Kumar and Amardeep Singh, “Character Segmentation in Guru i i Text using Hybrid

Morphological Operators on Binary Images™, International rch & Technology,
Patiala, Vol. 1, Issue 3, May (2012).

[26] Gurpreet Singh, et al, “Feature Extraction of i : iew of Offline Techniques”,
International Journal of Advanced Res i are Engineering, pp. 257-263,
January (2013).

[27] Gaurav Singla et al, “Extract the Punjabi Word frem Machine Printed Document Images”, International Journal

of Engineering Research an lication, Vol. 3, Issue

0. 343-348, Sep-Oct (2013).

420 | Page

WWw.ijarse.com




