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Abstract— 

In the evolution of technology there are number of 

concepts are evolved to reduce the work of human. 

One of the techniques is Handwritten recognition. In 

the fast-moving world there are number of 

documents need to be converted into digital form. 

The handwritten recognition using fuzzy logic to find 

more accurate character for every image. 
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Image processing, Feature extraction. 

 

I. INTRODUCTION 

The Handwritten character recognition require 
input as physical handwritten notes or digital pen 
handwriting. (1) Character recognition, usually 
compressed to optical character recognition or 
shortened OCR, is the mechanical or electronic 
construction of images of handwritten, typewritten 
or printed text (usually captured by a scanner) into 
machine-editable text. 

This focus on character recognition has lifted to 
execution of proven techniques. The handwritten 
recognition is the field which improve the use of 
language in more digital form. It helps a lot in the 
advancement of technology and in automation 
process which reduce the gap between human and 
machine. Several researches are going on to reduce 
the processing time and to improve the accuracy. 
The application like postal address recognition 
require handwritten character recognition to make 
the entry of post in digital form. The process of text 
extraction forms the handwritten character are pre-
processing, feature extraction, size compression, 
inversion, binarization. The k-nearest neighbour 
algorithm is used to split the characters one by one. 
The KNN algorithm check every pixel and find the 
nearest pixel form which the accurate character can 
be selected. 

 

II. LITERATURE REVIEW 

 

 

 

 

The review process was adopted by surveying 
the research for extraction of information about 
some issues. There are 10 research articles were 
reviewed to cover the review of character 
recognition technique. 

J.Pradeep, E.Srinivasan, S.Himavathi [2011] 
This article follows multilayer Feed Forward neural 
network to recognize each character in the image. 
Fifty different character sets are used to train the 
neural network 26 English alphabets. for 
classification and recognition the trained data will 
be used. Each character is converted into 30x20 
pixels. Here each character has 600 pixels and these 
pixels were considered as features for training the  

neural network. 

Made Edwin Wira Putra,Iping Supriana Suwardi 
[2015] The main idea of this paper is to model a 
handwritten character into string graph 
representation. The purpose of those model is to 
provide ability in improving recognition accuracy 
without calculating the  normalization technique 
and the similarity distance graph is measured using 
approximate subgraph matching and string edit 
distance method. The recognition experiment 
conducted by comparing character images taken 
from ETL-1 AIST Database[3]. 

Madhuri Yadav, Dr. Ravindra Purwar [2017] 
The work proposed in this paper tries to automate 
recognition of handwritten characters using 
multiple classifiers. For feature extraction, it uses 
histogram of oriented gradients and profile 
projection histogram as another feature. Multiple 
hypothesis tree is used to inherit the most likely 
decision[4] 

Zheheng Rao, Chunyan Zeng, Minghu Wu, 
Zhifeng Wang, Nan Zhao, Min Liu, Xiangkui Wan 
[2018] This paper took the training time and 
recognition accuracy into consideration and 
proposed a novel HCR algorithm which is based on 
an long nonlinear kernel residual network. This 
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network is a non-extremely profound network. An 
intra-class clustering method comes under an 
unsupervised algorithm is designed prior to 
handwritten character recognition, and the number 
of clusters is automatically identified based on the 
characteristics of the dataset, obtain good result 
values, and reduce the parameter training time to 
allow the subsequent network training to be more 
pertinent, the computation is centred on the known 
clustering centre[5]. 

M. Hanmandlu, K. R. Murali Mohan, Vivek 
Gupta[1997] In this paper. an attempt is made to 
develop off-line recognition approaches for the 
isolated. handwritten characters (A to Z. a to z). The 
pre-processing of characters comprises bounding of 
characters for translation invariance and 
regularisation of characters for size invariance. This 
variability has been occupied into account by 
planning a fuzzy logic based approach using 
normalized angle features[6]. 

Chun Yuan, Shiqi Zhang,Zhao Wang [2010] 
This paper use 3-dimensional (3D) accelerometer to 
recognize handwritten characters. It has three 
process they are original signal detection, signal 
processing and recognition/classification[7]. 

Er. Neetu Bhatia [2014] Optical character 
recognition is a process where the computer 
understands automatically the image of handwritten 
script and transfer into classify character[8]. 
patterns in the image to corresponding 
alphanumeric and special symbols. It uses 
segmentation feature extraction and classification 
techniques. 

Youssef Boulid, Abdelghani Souhar, 
Mohamed Youssfi Elkettani [2017] This paper 
examine two methods based on two different ideas: 
one describes the image in terms of the circulation 
of pixels, and the other in terms of local patterns. 
Spatial Distribution of Pixels (SDP) is used 
according to the primary vision and another one 
for Local Binary Patterns (LBP)[9]. 

Chirag I Patel, Ripal Patel, Palak Patel [2011] This 
paper use neural network to find the characters in the 
image. The number of Hidden Layer, size of 
Hidden Layer and epochs are considered[10]. 

Enes VARDAR, Kaplan KAPLAN, H. Metin 
ERTUNÇ [2017] The images with large area of 
handwritten notes and are in straight line 
handwriting can be extracted. The initial image 
processing, feature extraction and the fuzzy logic is 
used to test the characters, then all the process are 
combined as a software and reliable handwritten 
can be obtained[11]. 

 

III. PROPOSED SYSTEM 

 

In our approach to convert the handwritten 

notes into digital editable text there are five main 

categories are used to get the characters into the 

digital forms they are image acquisition, pre- 

processing, segmentation, structure analysing and 

matching[2]. 

 
Fig1.Categories of Handwritten 

detection 

A. Image acquisition 

The extraction of handwritten characters into 
digital form, the handwritten image is taken as a 
digital image in various forms such as scanning the 
handwritten notes or capturing the notes using the 
camera these images can be in any image formats 
(jpeg, png, tiff, bmp, webp, heif, etc..). 
B. Pre-processing 

The handwritten image is taken in any format 

(jpeg, png, tiff, bmp, webp, heif) and then the 

image will undergo various pre-processing 

techniques to extract exact characters form the 

image. The various pre-processing techniques are 

as follows. 

 
 

 
 

 

 

 
Fig 2: original handwritten image 

 

1) Grayscaleing 

Grayscale images, a kind of black-and-white or gray 
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monochrome, are collected entirely of shades of gray. 

The contrast ranges from black at the weakest 

strength to white at the strongest. The original image 

is converted into grayscale image to simplify all the 

colours of handwritten notes into a common colour. 

By converting into grayscale image, the major 

written parts of the notes are highlighted into shades 

of black and the remaining unwanted positions are 

shaded in white or gray[14]. 

 

 

 

 

 

 

 

  

Fig 3: Grayscale image 
2) Binarization 

Binarization is the process of converting 
grayscale image into true white and true black 
image in which the intensity of the image is taken 
and if the intensity value is greater than half then it 
is converted into true white and if the intensity is 
less than half then it is converted into true black. 
After binarization process the image the 
handwritten parts are in white colour and the 
remaining parts are in black colour. 

 

 

 

Fig 4: Binarizationof tthe image 

3) Inversion 

Inversion is the process of exchanging black and 

white colours in the image. By inverting the colours 

the text area is converted into true black and 

remaining background is converted into true white. 

The highlighted parts in the image can be easily 

detected by applying inversion method. 

 

 

 

 

 

 

 

 

Fig 5: True Black and white image 

4) Boxing 

Each pixel is counted and from the point of one black 

pixel the entire letter is boxed in square in which all 

the black parts are selected. By using the K-Nearest 

Neighbor algorithm every pixel is counted and all the 

handwritten letters are boxed. 

 

 

 

 

 

 

 

 

Fig :6 Boxing of characters of image 

5) Cropping 

The boxed part of all the letters are cropped in the 

boxed. The cropped small images are stored in the 

same order as extracted from the original image 

 

 

 

Fig 7: cropping of images 

 

6)Reshaping and Resizing 

The cropped images are resized into the default 

size, so that all the small images will be in same 

size. If the images are in different shapes (Italic) 

then it is reshaped into straight image. These 

images are used as an input for the processing of 

handwritten analysis. 

 

C. Segmentation 

After performing all the pre-processing 

techniques all the cropped images are stored in the 

same order as they are extracted. Each image is 

labeled in ascending order form 1 to n (n-number 

of characters). All the images are resized into the 

size of 7 X 5 pixels. All the separated images are 

stored in the same location. 

D. structure analysing 

The generated images are taken and form each 

image the structure of the character is taken by 

considering all the values of 1 in each pixel. From 

the values of 1 the curve can be drawn and the 

curve is compared with the predefined curves for 

every character. The more accurate character is 

defined for the curve. The length between the 
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curves and lines are used to find the shape of the   

character. 

E. Matching 

The curves are matched with the already defined  curves 

for every characters and special symbol in the form of 

hexadecimal formats. If the curve     matches with the 

defined curve then the relevant alphanumerical character or 

the special symbol is generated as a digital text ( txt format). 

IV. K-NEAREST NEIGHBOURS 

one of the most basic and crucial classification algorithms 
used in Machine Learning is K-Nearest Neighbors 
algorithm. It comes under the supervised learning domain 
and finds strong application in pattern recognition, data 
mining and intrusion detection. 

KNN can be used for both arrangement and regression 
predictive problems. However, it is more extensively used in 
classification problems in the industry. The three 
important aspects of KNN are, Ease to interpret output, 
Calculation time, Predictive Power. It is commonly used for 
the interpretation and low calculation time.[12] 
A. Working of K-Nearest Neighbours 

The simple case to know this algorithm is by 
considering the  spread of red circles (RC) and green 
squares (GS). 

 

Fig 8. Before 

finding blue star 

To find the class of the blue star (BS). BS can either be RC 

or GS. In KNN algorithm “K” will be considered as clusters 

count. Let‟s say K = 3. Hence, we will now make a ring with 

BS as center just as big as to enclose only three   

Neighbor went to RC. The choice of the parameter K is  

very critical in this algorithm data points on the plane. 

 

 

 

Fig 9. After finding blue star 

 
The main  three closest points to BS are all RC. Hence, 

with good confidence level we can say that the BS should 

fit to the class RC. Here, the choice became very evident 

as all three votes from the Neighbor went to RC. The 

choice of the parameter K is very critical in this 

algorithm  

B) Working of K-Nearest Neighbours 

K value we can make boundaries of each class. These 

boundaries will segregate RC from GS. the effect of value 

“K” on the class boundaries are 

 

Fig10. When K=1 

 

Fig 11. When K=3 

 

Figure 12. When K=9 

 

The boundary becomes uniform with increasing value of K. 

With K increasing to infinity it lastly becomes all blue or all red 

depending on the total majority. The training error rate and the 

validation error rate are two parameters we need to access on 

dissimilar K-value. KNN algorithm is one of the transparent 

classification algorithms. Even with such simplicity, it can give 

extremely competitive results. KNN algorithm also be used for 

regression analysis problems. The only difference from the 

previous methodology will be using averages of nearest 

neighbors rather than voting from nearest neighbors
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V. FUZZY LOGIC 

 

Fuzzy Logic resembles the way of decision 
making in humans that involves all negotiate 
possibilities between digital values YES and NO. 
The conventional logic block that takes narrow 
input and afford a definite output as TRUE or 
FALSE, which is equivalent to human‟s YES or 
NO. The ranges of possibilities are 

 

CERTAINLY YES 

POSSIBLY YES 

CANNOT SAY 

POSSIBLY NO 

CERTAINLY NO 

Table 1.Possibilities of Fuzzy logic 

 
In Boolean system truth value, 1.0 denotes 

absolute truth value and 0.0 denotes absolute false 
value. But in the fuzzy system, there is no logic 
for complete truth and absolute false value. But in 
fuzzy logic, there is common value too present 
which is moderately true and moderately 
false.[13][4]. 

 

Fig13.flowchrt of working priciple of  the sysytem 

 

VI. CONCLUSION 

 
This work was basically focused on predicting 

methods that can efficiently extract feature vectors 
from each individual character. This gave efficient 
and effective result both for feature extraction as 
well as recognition. There are also different 
methods through which „handwritten character 
recognition‟ is achieved, but in this method the rate 
of extraction of each character higher than other 

methods. 
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