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ABSTRACT:

Character recognition plays an important role in many resent applications. Pattern recognition deals
with categorization of input data. It is easy to recognize normal character but in cursive character we
have to find out the boundary of a character that’s why we have to apply better slant and segmentation
techniques. A proper feature extraction method can increase the recognition ratio. In this paper, a chain
code based feature extraction method is investigated for developing HCCR system. Chain code is
working based on 4-neighborhood or 8-neighborhood methods. In this paper, 8—neighborhood method
has been implemented which allows generation of eight different codes for each character. After feature
extraction method, Classification techniques have been used for training and testing of Neural Network
and other classifier.

Keywords: Pattern recognition, handwritten cursive character recognition (HCCR), segmentation with
Qlant correction. feature extraction. chain code. neural network. /

. INTRODUCTION
Pattern recognition is a field of study whose general goal is the classification of objects into a number
of categories. Handwriting recognition has always been a challenging task in pattern recognition. Handwritten
digit recognition is a system widely used in the United States. This system is developed for zip code or postal
code recognition that can be employed in mail sorting.it is very useful for document digitalization.

For cursive character recognition first we have to do binarization. After that slant correction and
segmentation will make character in proper manner. Which is useful for find out the starting and ending
boundary of particular character . Next process of this mechanism is to design a dataset for feature extraction
and another data set is for to train the classifier using Neural Network. In next process different feature
extraction methods are applied on input data set and extract feature from it. This extracted feature applied on
different classifier which was already trained trough input data set which matches between feature and trained
data.

1. HCCR SYSTEM
This system is useful to find out and recognize handwritten cursive character. the steps of HCCR can be
divided in four major parts as shown in Fig.
- INPUT

- BINARIZATION

SEGMENTATION WITH SLANT CORRECTION

- FEATURE EXTRACTION

. CLASSIFICATION

—

. OuUTPUT
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(Figure 1: HCCR System)
2.1 Binarization
Binarization (thresholding) refers to the conversion of a gray-scale image into a binary image. Image is
converted into 1s and Os form after binarization next step is slant correction and segmentation.
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2.2 Slant correction and Segmentation

Slant Correction: Slant correction in cursive writing is a very difficult task. Alignment of character is
differing from person to person. The slant is the strokes from the vertical direction, depending on the writing
style. To create segmentation first we have to correct the angle of character.
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Segmentation: In segmentation, the input image is segmented into individual character and then , each character
is resized into m*n pixels towards the extracting the features.

Algorithm:
1. Calculate the size of image.
2. Frequency of black pixels in each row is counted in order to construct the row.
3. After row is segmented, individual character is segmented by finding boundary using connected
components.
4. Repeat step 3 until all the character of row is segmented.
5. If all the raw of image is segmented then stop else go to step 2.

Line Segmentation: Text line detection has been performed by scanning the input image horizontally after that
Frequency of black pixels in each row is counted in order to construct the line segment.

Word and Character Segmentation: After a line has been detected, each line is scanned vertically for word
segmentation. It divides line of characters into words.

Character Segmentation:
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Commected strings of characters Isolated Clharactenrs

2.3 Feature Extraction
Any given image can be decomposed into several features. Feature extraction technique is accurately retrieve
features of characters. It is useful to find out the amount of black pixels from given data.
Useful properties might be:
- Aspect ratio
- Percentage of pixels over horizontal plan
- Percentage of pixels over vertical plan
- Number of storks

e Chain Code Generation
Chain codes are used to represent the shape & boundary of connected characters. This representation is
based on 4-connectivity or 8-connectivity of the segments. A chain code can be generated using boundary
of an object in a clockwise direction and assigning a direction to the segments.

First, we pick a starting pixel location anywhere on the object boundary. Our aim is to find the next pixel in
the boundary. There must be an adjoining boundary pixel at one of the eight locations surrounding the
current boundary pixel. By looking at each of the eight adjoining pixels, we will find at least one that is also
a boundary pixel.
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(Figure 2: 8-neighborhood Chain Code)
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Algorithm for generating chain code considering 8- neighborhood is as follows:

Step 1: Find out starting point which has nonzero values and store it in first
Step 2: Initialize 0-7 total eight directions

Step 3: Travels all 8 neighbors

Step 4: Find first nonzero value

Step 5: Add it in to chain code list

Step 6: Move to next position

Step 7: Check whether we reach to first point or not if not then go to step 3.

2.4 Classification Technique.
e Neural Network

Artificial neural networks (ANN) provide the powerful simulation of the information processing and
widely used in patter recognition application. The most commonly used neural network is a multilayer feed
forward network which focus an input layer of nodes onto output layer through a number of hidden layers. In
such networks, a back propagation algorithm is usually used as training algorithm for adjusting weights. The
back propagation model or multi-layer perceptron is a neural network that utilizes a supervised learning
technique. Typically there are one or more layers of hidden nodes between the input and output nodes. Besides,
a single network can be trained to reproduce all the visual parameters as well as many networks can be trained
so that each network estimates a single visual parameter. Many parameters, such as training data, transfer
function, topology, learning algorithm, weights and others can be controlled in the neural network.

Charactenr - Training Set
Database

| Testing Set |

Preparing of - Feature
Test Image Extraction

\—_{ Classification }__‘

(Diagrammatic representation of how Neural Network works?)

Using this diagram we can easily identify how training and testing sets will work. First of all we have
to train a data for Neural Network then use a testing data on it. After applying a feature extraction method to the
data classification will apply and it compares testing data set and training data set After that it will generate a
recognition rate.

3 Experimental Results and Output:
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(Input Data) (Final Result)

I1l. CONCLUSION AND FUTURE WORK:

An accurate and an efficient off-line handwritten cursive character recognition system using a feature
extraction method, namely, chain code is investigated. Using better feature extraction method like chain code
we can achieve more accurate and efficient outcomes. To recognize a character we have to segment it properly
therefore we have to apply better slant correction and segmentation logics. Characters must be written in proper
manner.
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This method gives recognition of 80% or more. Therefore applying more effective feature extraction

will give a good recognition score. My next goal is to use other classification techniques like support vector
machine (SVM) and hidden marcov model (HMM) too.
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