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I. INTRODUCTION

Character acknowledgment (additionally character per user, CR) is the mechanical or electronic change of
pictures of composed, manually written or printed text into machine-encoded text, regardless of whether from an
examined report, a photograph of a record, a scene-photograph (for instance the content on signs and
announcements in a scene photograph) or from caption text superimposed on a picture (for instance from a
transmission). It is generally utilized as a type of data passage from printed paper information records, regardless of
whether identification archives, solicitations, bank proclamations, mechanized receipts, business cards, mail,
printouts of static-information, or any appropriate documentation.

1.1 TYPES OF CHARACTER RECOGNITION

The consistent advancement of PC instruments prompts a prerequisite of simpler interfaces between the man and
the PC. A Character Recognition manages the issue of perusing disconnected transcribed character for example
eventually in time (in mins, sec, hrs) after it has been composed. Anyway acknowledgment of unconstrained
manually written content can be extremely troublesome on the grounds that characters can't be dependably
separated particularly when the content is cursive penmanship.

They are classified are of two types:-
Types of Characters
Recognition System

Online Character Offline Character
Recognition Recognition

FIGURE 1: Types of Character Recognition System
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.1.1 ONLINE CHARACTER RECOGNITION

In the event of online character acknowledgment, there is ongoing acknowledgment of characters. Online
frameworks have better data for doing acknowledgment since they have timing data and since they dodge the
underlying pursuit step of finding the character as on account of their disconnected partner. Online frameworks get
the situation of the pen as an element of time straightforwardly from the interface.

1.1.2 OFFLINE CHARACTER RECOGNITION
If there should be an occurrence of disconnected character acknowledgment, the typewritten/transcribed
character is regularly examined in type of a paper report and made accessible as a twofold or dim scale picture to the
acknowledgment calculation. Disconnected character acknowledgment is an all the more testing and troublesome
undertaking as there is no influence over the medium and instrument utilized. Disconnected acknowledgment of
characters is known as a difficult issue due to the unpredictable character shapes and incredible variety of character
images written in various modes. Consequently disconnected character acknowledgment is considered as an

additionally testing task then its online partner.

Il. APPROACH
Transcribed character acknowledgment (HCR) is a cycle of programmed PC acknowledgment of characters in
optically examined and digitized pages of text. The principle goal of a HCR framework is to perceive mathematical
digits, which are as computerized pictures, with no human intercession. This is finished via looking through a match
between the highlights separated from the given character's picture and the library of picture models. The library
helps in qualification of highlights between the character pictures; this kills the disarray for right character
acknowledgment.
To comprehend the characterized transcribed character acknowledgment issue of characterization we utilized
MATLAB calculation programming with Neural Network Toolbox and Image Processing Toolbox add-on. The essential
cycle for Handwritten character acknowledgment is as per the following: -

¢ Digitization

e Preprocessing

¢ Division

e Highlight extraction

e Portrayal of character highlights.

I1l. PERFORMANCE PARAMETERS
The grouping execution was resolved utilizing precision, affectability, particularity and positive predictivity. Generally
speaking exactness (An) of the classifier is characterized as

A=100{1-(Ne/Nb)}

In this condition An is the general exactness and the variable Ne and Nb speak to the absolute number of
misclassified pictures and complete number of pictures, separately. Different boundaries which are processed are
Accuracy (Ac), Sensitivity (Se), Specificity (Sp) and Positive Predictivity (Pp). These boundaries are given by the
ensuing conditions.

Air conditioning = (TP+TN)/(TP+TN+FP+FN) Se = TP/(TP+FN)
Sp = TN/(TN+FP)

Where,

TP = True certain are those pictures which have a place with a specific class and are effectively assigned to that class
as it were.

FP = False certain are those pictures which has a place with some different class erroneously dispensed to that
equivalent class.

TN = True negative are those pictures which doesn't has a place with a specific class and in the yield additionally it
was accurately not designated that class.

FN = False negative are those picture which ought to have been doled out to a specific class yet was not designated
to that class and allocated to another class

Thus, affectability shows how precisely a classifier perceives pictures of a specific class. Particularity shows the
capacity to dismiss accurately and precision gives the general presentation of the framework.

IV.RESULT

In this paper we have preferred the feedforward back spread Neural Network. In which the exchange work is losing
(sigmoid exchange work) move work and the learning rate is versatile learning rule in which the preparation work is
'traingdx'. For perceive the transcribed character we need to utilize the 297 examples.
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Table (I): Result 1 for the transfer function LOGSIG

Hidden Layer | Accuracy | Sensitivity | Specificity
(in %) (in %) (in %) (in %)
4 84 87 38
5 86 92 59
6 98 97 57
7 96 98 56
8 96 98 58
9 97 99 96

For representing the above result 1 we have to use the learning rate is 0.95. The epoch we have to apply is 5000
epoch the whole number is 0.100 is used for the above result 1. From result we have to find that when we have to
use the 10 hidden layers then it gives the maximum value 99.33% accuracy, sensitivity and specificity.

For the result 2 we have to use the TANSIG (Hyperbolic tangent sigmoid transfer function) transfer function and
the other parameter is same as which is prefer for result 1.

Table (II): Result 2 for the transfer function TANSIG

Hidden Layer | Accuracy | Sensitivity | Specificity
(in %) (in %) (in %) (in %)
4 84 87 38
5 86 92 59
6 98 97 57
7 96 98 56
8 96 98 58
9 97 99 96

From result 2 we see that the greatest precision is 83% , affectability is 90% and particularity is half. In calculation of
result 2 for TANSIG move work we see that the emphasis for expanding request of shrouded layer is almost around
5000 and for the each concealed layer of cycle time is high as contrast with result 1.

For result 3 we need to utilize the PURELIN (Linear exchange work) move work and different boundaries are same as
which is preferred for result 1 and result 2.

Table (III):- Result 3 for the PURELIN transfer function

Hidden Accuracy | Sensitivity | Specificity
Layer (in %)| (in %) (in %) (in %)
4 84 87 38
5 86 92 59
6 98 97 57
7 96 98 56
8 96 98 58
9 97 99 96

From result 3 we see that the most extreme precision is 83%, affectability is 90% and particularity is half. In figuring
of result 3 for the PURELIN move work we see that the cycle for expanding request of concealed layer is almost more
than 5000 emphases and for the each shrouded layer of emphasis time is high as contrast with result 1 and result 2.

IV. CONCLUSION

Disconnected manually written Hindi character acknowledgment is a troublesome issue, not just due to the
incredible measure of varieties in human penmanship, yet in addition, as a result of the covered and joined
characters. Acknowledgment approaches intensely rely upon the idea of the information to be perceived. Since
transcribed Mathematical characters could be of different shapes and size, the acknowledgment cycle should be a lot
of effective and precise to perceive the characters composed by various clients. As neural organization is utilized here
for acknowledgment of disconnected Mathematical character. There are not many reasons that make issue in
Mathematical manually written character acknowledgment.

e Some characters are comparable fit as a fiddle (For instance 0 and O and so on.).

e Sometimes characters are covered and joined.

e Large quantities of character and stroke classes are available there.

o Different, or even a similar client can compose diversely at various occasions, contingent upon the pen or
pencil, the width of the line, the slight revolution of the paper, the kind of paper and the state of mind and
feeling of anxiety of the individual.

e Characters can be written in various textual styles.

3|Page



European Journal of Research Development and Sustainability (EJRDS)

The reasons are considered here. A little arrangement of 297 example of Mathematical characters utilizing back
spread neural organization is prepared, at that point testing was performed on other character set. The precision of
organization was exceptionally low. At that point, some other character pictures in the old character set are included
and prepared the organization utilizing new sets. On the other hand testing was performed on some new picture sets
composed by various individuals, and it was discovered that exactness of the organization increments somewhat in
the event that when we need to incline toward the LOGSIG move work. On the off chance that when we utilize the
TANSIG move capacity and PURELIN transfer work the acknowledgment time is increments in spite of the fact that at
a slow rate. It can be presumed that as the organization is prepared with more number of sets, the precision of
acknowledgment of characters will increment certainly.

REFERENCES

1.

10.

11.

12.

Kauleshwar Prasad, Devvrat C. Nigam, Ashmika Lakhotiya: Character Recognition Using Matlab’s Neural
Network Toolbox, International Journal of u- and e- Service, Science and Technology Vol.6, No. 1, February,
2013, 13-20.

Ankit Sharma, Dipti R Chaudhary : Character Recognition Using Neural Network, International Journal of
Engineering Trends and Technology (IJETT) — Volume4lssue4 — April 2013, 662-667.

Vipin, Rajeshwar Dass, Rajni: Character Recognition Using Neural Network, International Journal of Advanced
Trends in Computer Science and Engineering Volume 2, No.3, May- June 2013, 62-67.

Mahesh Goyani , Harsh Dani , Chahna Dixit : Handwritten Character Recognition - A Comprehensive Review,
International Journal of Research in Computer and Communication Technology, Vol 2, Issue 9, September -
2013, 702 — 707.

Amritpal kaur, Madhavi Arora : Neural network based Numerical digits Recognition using NNT in Matlab,
International Journal of Computer Science & Engineering Survey (IJCSES) Vol.4, No.5, October 2013, 19-29.
Ms.M.Shalinil, Dr.B.Indira2 : Automatic Character Recognition of Indian Languages — A Brief Survey , IJISET -
International Journal of Innovative Science , Engineering & Technology, Vol. 1 Issue 2, April 2014, 131 - 138.
Reetika Verma, Rupinder Kaur: An Efficient Technique for CHARACTER RECOGNITION Using Neural Network &
Surf Feature Extraction, (IJCSIT) International Journal of Compute Science and Information Technologies, Vol.
5(2), 2014, 1995-1997.

Reetika Verma, Mrs. Rupinder Kaur : Enhanced Character Recognition Using Surf Feature and Neural Network
Technique, ( IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 5(4), 2014,
5565-5570.

Pallavi Aggarwal, Yashasvi Rawal : Applications of MATLAB's Toolbox to Recognize Handwritten Characters,
International Journal of Engineering Research and General Science Volume 2, Issue 4, June-July, 2014, 831-
835.

Kauleshwar Prasad, Shubham Agrawal: CHARACTER RECOGNITION USING NEURAL NETWORK, Int. J. Adv.
Engg. Res. Studies/IV/II/Jan.- March, 2015/90-92.

Purna Vithlani, C.K.Kumbharana : Structural and Statistical Feature Extraction Methods for Character and Digit
Recognition , International Journal of Computer Applications (0975 — 8887) Volume 120 — No.24, June 2015,43
-47.

Torundu Gabriel Shimasaan, Esiefarienrhe Michael Bukohwo : An Artificial Neural Network Model for
Tiv Character Recognition (ANNTCR), Journal of Emerging Trends in Computing and Information Sciences, Vol.
6, No. 10, October 2015, 573-584.

4|Page



