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Abstract

Handwritten character recognition is one of the most fascinating and challenging
research areas in the field of image processing. In handwriting text there is no
constraints on the writing style. Handwritten characters are difficult to recognize due
to the different human handwriting styles, variation in angle, size and shape of letters.
Various algorithms nd approaches have been used for character recognition from
digital documents. This paper describes, the recognition and classification of
handwritten characters are done by using back propagation neural networks.
Recognition rate of the system is evaluated and also compare with random forest
algorithm of machine learning. The recognition accuracy of the proposed work is
found to be high and satisfactory."
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1. INTRODUCTION

In the recent years, character recognition from handwritten document has been one of
the most important and interesting research areas in field of image processing and
pattern recognition. It gives massively to the improvement of an automation process
and also improves the interface between machine and human. Generally, handwriting
recognition is categorized into two types such as off-line and on-line handwriting
recognition systems. In the off-line recognition, the writing is usually captured
optically by a scanner and the completed writing is available as an image.

On the other hand, in on-line handwriting recognition system the two dimensional
coordinates of successive points are represented as a function of time. The on-line
methods have been shown to be superior to their off-line counterparts in recognizing
handwritten characters due to the temporal information available with the former. But,
in the off-line systems, neural networks have been successfully used to produce
comparably high recognition accuracy levels, Recognition of handwritten character is
a problem since there is a variation in same character due to different types of noises
or font size. Character recognition is one of the mostly used for verification of
somebody as well as text.

3. RELATED WORK

Random forest algorithm is also used for character recognition is discussed in related
work. Random Forest is used for UCI machine learning repository namely Heart-h,
Sonar, Heart-c and Colic etc. But never used for handwritten character databases.
Random Forest is a forest of unpruned trees and each tree s built using random
sampling of training data which named as bootstrap. Then from these random samples
some random features are selected and Gini index is computed for deciding best split.
It uses the multiple random trees classification for the given set of inputs to vote on an
overall classification. The drawback of Random forest algorithm is to over fit for some
datasets with noisy classification/regression tasks. For data including categorical
variables with different number of levels, random forests are biased in favor of those
attributes with more levels. Therefore, the variable importance scores from random
forest are not reliable for this type of data.
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Random forest algorithm:

Algo_Random forest

BEGIN

Calculate the prediction error for all trees
Choose training data subset

Then

Stop condition holds at each node

If

(condition true)

Repeat the process for other nodes

Else

(condition false)

build the next split

Choose the variable from subset
Compute Gini index at each split point for chosen variable.
choose the best split

END

4, PROPOSED ALGORITHM
The back propagation is a proposed algorithm to recognize the handwritten characters.

Back propagation algorithm:

Algo_Back propagation

BEGIN

Input:ProblemSize,inputPatterns, Iterationsmax, learn rate
Output: Network

Network *— constructNetworkLayer()

Networkweight *— initializeWeights(network,ProblemSize)
For (i=1 to iterationsMax)

Pattern;= selectInputPattern( InputPatterns)

Output; = ForwardPattern( Pattern;, Network)
BackPropagateError(Pattern;, Output;, Network)
UpdateWeights(Patterni,Output;, Network,Learnrate)

End

Return(Network)
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5. EXPERIMENTAL RESULTS

The experiment was carried out on 246 handwritten characters. Different users were
asked to write the characters in their own handwriting for each sample. It was
observed that every character was different from one another in size, style and shape
even if it was written by the same user. From each character, region based features
were extracted. The feed forward back propagation neural network algorithm used for
recognition and classification and also calculate the precision, recall and time to build
factors. It was found that the recognition rate of back propagation & Random Forest is
98.83% and 96% respectively.
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6. CONCLUSION

In this paper, for the recognition & classification feed forward back propagation neural
network Algorithm used and the recognition accuracy of 98.83% was achieved by
considering 245 handwritten characters. This accuracy can probably be increased by
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taking into account a large data set for the classification and also compare with
random forest algorithm of machine learning. The back propagation algorithm is better
than random forest algorithm for handwritten character recognition.
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