HANDWRITTEN NUMERAL PATTERN RECOGNITION USING NEURAL NETWORK
ABSTRACT
Unconstrained handwritten numeral recognition has been a recent research area from last few decades. Handwritten numeral recognition approach is used in many fields like bank checks, car plates, ZIP code recognition, mail sorting, reading of commercial forms etc. This paper presents a technique to recognize handwritten numerals, taken from different pupils of different ages including male, female, right and left handed persons. 340 numerals were collected from 34 people for sample creation. Conjugate gradient descent back-propagation algorithm (CGD-BP) is used for training purpose. CGD-BP differs from primary back-propagation algorithm in the sense that conjugate algorithms perform line search along different directions which produce faster convergence than primary back propagation. Percentage Recognition Accuracy (PRA) and Mean Square Error (MSE) have been taken to estimate the efficiency of neural network to recognize the numerals.


EXISTING SYSTEM
We propose a multiclass hierarchical abductive learning classifier and apply it to improve the recognition rate of handwritten numerals while reduce the dimensionality of the feature space. For handwritten recognition, there are ten classes. Using 9 binary GMDH-based neural network models structured in a hierarchy has led to improving balance factor of the dataset for each classifier and improving the classification of handwritten numerals. It also has the advantage of removing the need to resolve classification ties that exist in other forms of combining a number of classifiers to solve a multiclass classification problem whether using one versus-all or one-versus-one approaches. The proposed approach is empirically evaluated and compared with five other state-of-the-art machine learning classifiers using a publicly available dataset based on non-Gaussian topological features.
DISADVANTAGES
· Not as compatible with remote sensing.
· Spatial analysis and filtering within polygons are impossible


PROPOSED SYSTEM
We presented a hand-numeral recognition system trained using conjugate descent back-propagation algorithm. Different image preprocessing operations like thresholding, noise removal, and slant correction, resizing and thinning are applied on numeral patterns before presenting them to training network. After preprocessing operations feature extraction is done, by converting image into bit patterns. We presented our data set repeatedly to the network until we achieved the desired efficiency level, and it has been observed that as we repeatedly presented data set to the network, network performance increases. An optimum selection of number of neurons in hidden layer guarantees a good performance. Excessive number of hidden layer neurons leads to overtraining, and an optimum amount helps in better generalization capability of neural network training window. 
ADVANTAGES
· Easier representation
· Makes the presentation attractive
· Quick expressing of message


SYSTEM REQUIREMENT:

HARDWARE REQUIREMENTS:
  
Processor 		: 	Intel 
Ram			:	2 GB (Minimum) 
Monitor		:	15” COLOR
Hard Disk		:	500 GB
Keyboard 		:	STANDARD 102 KEYS
Mouse		:	3 BUTTONS

SOFTWARE CONFIGURATION:
  
Operating System		:	Windows 7 / 10
Environment		:	MATLAB
Matlab		 	:	Version 18a
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