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Abstract— Handwriting is a way of communicating with one 

another through written media. In today’s era of the digital 

world where everything is getting digitalized, there is a 

requirement of a system which can recognize the handwritten 

text. OCR is used to recognize handwritten data which is in 

form of images and convert it in into editable and searchable 

data. Neocognitron is a multilayered neural network which is 

used to recognize handwritten text. Neocognitron also has an 

ability to recognize a defective and noisy pattern in correct 

form. The main objective of this research paper is to design a 

new system for character and pattern recognition of above 

said characters in any mode e.g. Normal, Noise and defected 

patterns of devnagri numeric characters. We also outline the 

main challenges of using CNNs in patterns in before learning 

and after learning systems. On the each Devnagri numeric 

characters (0 1  2  3 4 5  6  7  8  9) using Neocognitron’s 3 

stages model with Normal, Noise and defected input patterns.  
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I. INTRODUCTION 

A. Neocognitron 

Kunihiko Fukushima (1980) proposed a neural network 

model helps in recognizing the visual pattern recognition. 

This network was given a nickname “neocognitron” [1].  This 

network consists of the cascaded connection of two layers 

named as S-cell & C-cells. This Model is based on self-

organization and do not require any teacher for its learning. 

Several models were been proposed on the same concept but 

there response was affected by the positional shift or 

distortion in input pattern[1].  Hence their ability of 

recognizing a pattern is not so high. The neocognitron 

proposed here gives a suitable solution of the difficulty of 

positional shift and distorted pattern, which helps in 

improving the ability of recognizing visual pattern[1]. 

 
Fig. 1: Schematic diagram illustrating the inter-connect 

between layers in the Neocognitron 

The neocognitron is a multi-layered network, which 

consists of layers of S-cells and C-cells. These layers of S-

cells and C-cells are arranged alternately in a hierarchical 

manner. S-cells work as feature-extracting cells. Their input 

connections are variable and are modified through learning. 

After learning, each S-cell comes to respond selectively to a 

particular visual feature presented in its receptive field [2]. 

The features extracted by S-cells are determined 

during learning. Generally speaking, local features, such as 

edges or lines in particular orientations, are extracted in lower 

stages [2-3].  More global features, such as parts of learned 

patterns, are extracted in higher stages. 

C-cells are inserted in the network to allow for 

positional errors in the features of the stimulus. The input 

connections of C-cells, which come from S-cells of the 

preceding layer, are fixed and invariable [4]. 

Each C-cell receives excitatory input connections 

from a group of S-cells that extract the same feature, but from 

slightly different locations [4].  The C-cell responds if at least 

one of these S-cells yields an output. Even if the stimulus 

feature shifts and another S-cell come to respond instead of 

the first one, the same C-cell keeps responding. Thus, the C-

cell’s response is less sensitive to a shift in location of the 

input pattern. We can also express that C-cells make a 

blurring operation, because the response of a layer of S-cells 

is spatially blurred in the response of the succeeding layer of 

C-cells [5-6]. 

The features extracted by S-cells are determined 

during learning. Generally speaking, local features, such as 

edges or lines in particular orientations, are extracted in lower 

stages. More global features, such as parts of learned patterns, 

are extracted in higher stages [7-8].  C-cells are inserted in the 

network to allow for positional errors in the features of the 

stimulus. The input connections of C-cells, which come from 

S-cells of the preceding layer, are fixed and invariable. 

Each C-cell receives excitatory input connections 

from a group of S-cells that extract the same feature, but from 

slightly different locations [8].  The C-cell responds if at least 

one of these S-cells yields an output. Even if the stimulus 

feature shifts and another S-cell come to respond instead of 

the first one, the same C-cell keeps responding. Thus, the C-

cell’s response is less sensitive to a shift in location of the 

input pattern. We can also express that C-cells make a 

blurring operation, because the response of a layer of S-cells 

is spatially blurred in the response of the succeeding layer of 

C-cells [8]. 

B. Devnagri script 

Devanagari is an alphabetic script which is used by different 

Indian languages such as Marathi, Hindi, Konkani and 

Nepali. This script consists of 13 vowels, 34 consonants and 

10 numerals. Due to unconstrained shape and variation in 

writing style, recognizing such handwritten script is 
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challenging task [9]. This paper proposed a system for 

recognizing handwritten numerals of Devanagari Script[9]. 

 
Fig. 2: Devnagri Numerals 

The main objective is to design a new system for 

character and pattern recognition of above said characters in 

any mode e.g. Normal, Noise and defected patterns of 

devnagri numeric characters [9]. We also outline the main 

challenges of using CNNs in patterns in before learning and 

after learning systems. On the each Devnagri numeric 

characters (0 1  2  3 4 5  6  7  8  9) using Neocognitron’s 3 

stages model with Normal, Noise and defected input patterns. 

Moreover, observation tables illustrate the all parameters 

with output value, Normal, Noise and Defected patterns. 

II. SIMULATION TOOL 

The simulation software we have used for the demonstration 

for the Neocognitron is dot net based Neocognitron V.0.1. 

This tool is used for the detailed illustration of different type 

of patterns before and after learning depending upon the 

selectivity for different stages. 

III. RESULT & DISCUSSION 

Now in this section the result of the simulator tool is shown 

in the given images. The figure 3. is showing the structure of 

29x29 size plane. How the pattern is defined and saved is 

shown in figure 4. The figure 5. is showing hoe the network 

is trained. Now, the recognized pattern is displayed in figure 

6. Neocognitron also has the ability to recognise to defective 

text, and it is shown in figure 7. It also has ability to 

recognised pattern with noise and is shown in figure 8 

 
Fig. 3: The structure of 29x29 size plane 

.  

Fig. 4: Define and Saved the Pattern 

 
Fig. 5: Training of Pattern 

 
Fig. 6: Recognized Pattern 

 
Fig.7: Recognisation of Defective Pattern 

 
Fig. 8: Recognisation of Noisy Pattern 
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IV. CONCLUSION 

The neocognitron proposed in this paper has a capacity to 

perceive jolt designs without influenced by move in position 

not by a little mutilation fit as a fiddle of the boost designs. It 

additionally has an element of self - association, which 

advance by methods for “learning without an educator". In 

the event that as set of jolt designs are over and over displayed 

to it, it bit by bit gets the capacity to perceive these examples. 

By using the CNN we are able to recognizes the Devnagri 

Numerals with highest accuracy. 100 % accuracy cannot be 

achieve as it can also not be achieve through human eye. 
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