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Abstract —

It is pertinent to maintain that in the present framework we shall be using following series of
processes which are very significant in their own rights- character scanning, pre-processing,
segmentation, feature extraction, classification. Consequently these process may be combined
together to arrive at final conclusion, which is our final destination. In other words we may say that a
final process will essentially combine the results from all the sub processs to produce a final result.
One more important point which is of great relevance and that is as follows: initially we shall be
providing sufficient input to the system but in turn that output itself will be playing the role of input.
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1 INTRODUCTION
Now a day’s natural scene text recognition
has gained enormous importance and
significant in the field of computer science
and information technology. Text recognition
in natural images, i.e. called scene text
recognition, is a challenging but very useful
task. Text is one of the basic tools for
preserving and communicating information,
and a large part of the modern world is
designed to be interpreted through the use of
labels and other textual cues. The fertile and
precise information incorporated in text is
very useful in a wide range of applications
that are computer-vision based, and hence
text detection and recognition in natural
scenes (e.g.: traffic sign boards, license plate,
Hoardings and videos etc.) have become
important and active research topics in
computer vision and document analysis. Past
researchers clearly show that various aspect
of scene text recognition have been discussed
in variety of ways.
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Computer scientists have always been
facing a very important problem of scene text
recognition. When applied to natural scene
images, traditional character techniques
results in failure as they are tuned to the
largely black-and-white, line-based
environment of printed documents, while text
occurring in natural scene images suffers from
inconsistent lighting conditions, variable fonts
orientations, background noise and imaging
distortions. There are generally two stages for
recognise scene text: word detection and
word recognition. The detection stage
generates a large set of word bounding box
candidates, and is tuned for speed and high

recall. Recognition is therefore a far
more challenging problem and it is the focus
of this research.

To a certain extent they have
succeeded to recognize these data but there
were so many things which were effecting
and distorting these important data. It is a
matter of great pride and pleasure that in the
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same sequence we have also studied the
scene text recognition in slightly different
manner. In fact we have developed an
algorithm to elucidate these aspects in the
modern technological scenario. We may
pointed be claimed that we have thoroughly
used neural network algorithms for scene text
recognition. As a matter of course these
algorithm have for the first time had been
example:

used by the researcher to deal with such
problem.

Here it is very contextual to mention
that the algorithm established by the
researcher is wider and larger in its nature. By
virtue of fact that it not only extends but
sharpens and refines the previous working
system. This may be clarified and justified by

means of

following
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Figure 1 An example of Scene text recognitions

These ideas are basically directly or
indirectly related to Al concepts like neural
network etc. in fact in biological science these
networks are being used to read human mind.
These ideas eventually explore the ideas of
how human recognize scene text in general
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and they are also used to develop machines
that simulate this process.

In present work, | describe an
alternative approach to this problem of text
recognition based upon recent advances in
machine learning, and more precisely,
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unsupervised feature learning. By leveraging
these feature-learning algorithms, we were
able to derive a set of specialized features
tuned particularly for the text recognition
problem. These learned features were then
integrated into a larger, discriminatively-
trained Self organizing feature map neural
network (SOM). SOMs are hierarchical neural
networks that have immense representational
capacity and have been successfully applied
to many problems such as handwriting
recognition, visual object recognition and
character recognition.

In spite of the simplicity, however,
our system will be work on state-of-the art
performance on the standard ICDAR 2003,
ICDAR 2011, ICDAR 2013 and Street View Text
(SVT), VIDI benchmarks. Our results thus
demonstrate the viability of our alternative
construction of a complete end-to-end text
recognition system that does not rely
extensively on hand-engineered features or
hard-coded prior knowledge.

1.1 Objective

The main objective of proposed work is the
assignment of some sort of specific output
value to a given basic input value, which could
be of different patterns, according to some
specific algorithm. Aim of scene text
recognition algorithms is to provide a
reasonable answer for all possible inputs and
to do fuzzy matching of inputs.

» Extraction of text from a scene.

» Performing word recognition on
whole image as an extension of
character recognition system.

» Make use of synthetic data to train
the network for the recognition
process.

> Introduce up-to-date works and
summarize recent advances,

» Compare different methods and
highlight state-of-the-art algorithms.

» Analyse different neural network
approaches for scene text
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recognition. Develop unsupervised
learning algorithm SOM KOHONEN for
scene text detection and recognition.
This chapter discusses mainly about
natural scene image. Segmentation and
recognition of text from the scene image is a
challenging task due to blurred, low-
resolution and small sized images. Innovative
methods have been proposed to address this
problem and to recognize the text from
natural scene images. The acquired image
may be color or gray scale, any file format
(jpg, png, bmp, and tiff) and compressed or
uncompressed formats. Then the image is
converted into a gray scale image if the input
image is color. To segment the text from the
scene image, two types of segmentation
algorithm will be carried out. From the
segmented region, extract two types of
features. The extracted features are used to
recognize the segmented region whether it is
a text region or non-text region using the SVM
classifier. Template matching algorithm is
applied only on the bounding box image to
recognize the text. Trained SVM classifier is
used to classify the image containing text and
non- text region. Performances are analyzed
based on the recall rate, precision, accuracy
and F-measure.

2 METHODOLOGY
The input image is converted into a gray scale
image and segmented to the text from the
scene image. From the segmented region,
extract two types of features. The extracted
features are used to recognize the segmented
region whether it is a text region or non-text
region using the SVM classifier. Template
matching algorithm is applied only on the
bounding box image to recognize the text.
Natural scene image. Segmentation
and recognition of text from the scene image
is a challenging task due to blurred, low-
resolution and small sized images. Innovative
methods have been proposed to address this
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problem and to recognize the text from
natural scene images.

The acquired image may be color or
gray scale, any file format (jpg, png, bmp, and
tiff) and compressed or uncompressed
formats. Then the image is converted into a
gray scale image if the input image is color. To
segment the text from the scene image, two
types of segmentation algorithm will be
carried out. From the segmented region,
extract two types of features.

The extracted features are used to
recognize the segmented region whether it is
a text region or non-text region using the SVM
classifier. Template matching algorithm is
applied only on the bounding box image to
recognize the text. Trained SVM classifier is
used to classify the image containing text and
non- text region. Performances are analyzed
based on the recall rate, precision, accuracy
and F-measure.

2.1 The broad outline of the proposed
objective is as follows:

e To develop an algorithm, so that the
OCR should be able to recognize
highly degraded offline Devanagari
text.

® To achieve the above objectives, the
following components of the OCR are
studied.

® To use some of the existing methods
for preprocessing phase such as noise
removal,/smoothing, document skew
detection/correction, thinning,
binarization, digitization.

e To explore existing methods of
restoration for highly degraded
documents especially for the broken
characters such as filtering, for
restoration, joining broken characters
using connected components, filter
and active contour model.

e To propose new algorithms for
restoration of highly broken text.
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e To explore existing features
(structural and statistical) and to
propose new features for degraded
printed Devanagari text.

e To use Support Vector Machine [SVM]
classifiers and Neural Network.

2.2 Proposed Research Methodology.
Following is the assumption to carry out the
proposed research.

e The scanned documents is in

Binarization (digitization) form.

e Printed Natural text is considered.

e Text and non-text separation are

primarily defined.

® Proposed new algorithms are tested

on 500 data. It is scanned from
Natural Image.

e Textual Degradation (Broken
characters, Touching characters: Line
touching overlapping and Inter -
Character touching, Bleed through
text) and Non Textual degradation
Underline or other lines marked on
the document and Back side view.

The work will further be carried out as
described below:

e The proposed method is able to
restore the highly broken characters.

e® The restoration is done in two phases
one before segmentation and second
after character segmentations.

e The proposed method will use a
hybrid approach to handle broken
characters and other degradation.
Some of the existing methods such as
gabor filter and active contour the
model along  with structural
properties is used.

e The proposed method will solve the
line overlapping segmentation

problem. This method makes use of
the projection profiles and CC with
some heuristics to segment the
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overlapped text documents in a
robust way.

e The segmentation phase shall be
implemented. Its aim is to separate
lines, words and characters of
degraded printed text. In this phase,
we will review the Run-Length

Algorithm[RLSA],

projection profile,

® Smoothing

connected
components and contour analysis.
New algorithm is designed for
segmenting the lines, words and
characters from degraded printed text
using structural features of the
language.

e In the feature extraction phase, we
will review existing algorithms and
techniques like foreground skeleton,
background skeleton, stroke
detection and elastic matching. We
will also review the structural and
statistical features for degraded
printed devanagari text. Based on
these the features shall be detected
for degraded printed i text.

e In the classification phase SVM is
used.

e Post processing also is implemented.

There are many OCR systems available for

handling the clean printed documents in
English. But till now there is no system
available for recognition of printed degraded
natural script. As such, there is a need for
degraded OCR for scripts that can help people
convert the text to computer processable
format. The system developed in the present
work can be used for recognition of clean,
touched documents of script. There is a need
to develop OCR, which can handle broken
characters and half characters in natural
Image text. .

3 METHODOLOGY
e The input natural image is converted
into a grayscale image and segmented
to the text from the scene image.
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From the segmented region, extract
two types of features.

e The extracted features are used to
recognize the segmented region
whether it is a text region or non-text
region using the SVM classifier.

e Template matching algorithm s
applied only on the bounding box
image to recognize the text.

3.1 Text Recognition

Text can be known by the optical character
recognition (OCR) algorithm. OCR is the
authorization of printed text or written text
characters by a computer. In OCR processing,
the scanned-in image or bitmap is analyzed
for light and dark areas in order to identify
each alphabetic letter or numeric digit. After
splitting the text regions, use the OCR
function to recognize the text within each
bounding box.

The output of the OCR will be noisy
when the text region is not found. There are
two types of OCR algorithms used here. They
are template matching algorithms and SVM
classifiers.

3.2 Optical Character Recognition Algorithm
Optical character recognition (OCR) is the
process of classification of optical patterns
contained in the digital image. Optical
Character recognition can be described as
mechanical or electronic conversion of
scanned images where images can be
handwritten, typewritten or printed text.
Optical character recognition (OCR) is
classifying the optical patterns corresponding
to the other characters. The process of OCR
involves several steps: segmentation, feature
extraction and classification. OCR helps to
modify various types of documents such as
scanned documents, images.

In OCR can be used to recognize the
text in the segmented frames. An OCR
included machine recognition techniques
identification.

performing automatic

Automatic identification is the process of a
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recognition system that identifies the object,
automatically collects the data and enters
data directly into computer systems.

In OCR form include some special

symbols such as letters, numbers, commas,
guestion marks as well as different characters.
A typical OCR system has many components
as: The first step is to digitize analog
documents using an optical scanner.
When regions containing text are located
each symbol is extracted through a
segmentation process. The extracted symbols
are pre-processed and eliminate the noise to
facilitate feature extraction. Each symbol is
found by comparing extracted features with
descriptions of symbols. Finally contextual
information is used to reconstruct words and
numbers of the original text.

3.3 Flowchart

A OCR system is improved from primitive
schemes suitable only for reading stylized
printed numerals to more complex and
sophisticated techniques for the recognition
and printed characters. The character
recognition continues to appear with
development of computer technology and
decrease in computational restrictions. Some
techniques recognize the whole word instead
of individual characters A typical OCR system
consists of steps as:

e To scan the textual image.

e To convert the color image into gray
image and then binary image.

e When the gray images are
preprocessed like noise removal and
skew correction etc.

e To segmented by the textual image
from separating

3.4 Template Matching Algorithm

Template matching is a system model which
compares the pair of images to recognize the
character or alphabet. It found the location of
the sub image which is called a template.
Centre of the template is taken as a
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corresponding point to calculate the
registration parameters.

Template matching is a system model
which compares the pair of images to
recognize the character or alphabet. It found
the location of the sub image which is called a
template. Centre of the template is taken as a
corresponding point to calculate the
registration parameters. When the image is
compared to the template image. To Detect
the techniques for the highest matching area.
Template matching is one of the areas of
profound interests.

Template matching provides a new
dimension into the image processing
capabilities, although there are many
attempts to resolve different issues in the
field. Template matching is a high-level
machine vision technique that is allowed to
identify the image pattern. Template
matching algorithm is allowed to find the
pattern occurrences regardless of the
orientation and local brightness.

Template matching technique can be
applied only for template images. It is used to
find the pixel level and match the character
boundaries in the template image. Template
matching techniques are used for image
processing, which is used to find the location
of the scene image. Template matching is
classified into two approaches: Feature-based
approaches and Area- based approaches.

A feature-based approach is used to
find the relationship between the scene
image and template image using the feature
descriptors. Feature-based approaches
include curves, points and surface. Area-
based approaches for the templates have no
strong feature with image. Matches are based
on the intensity values of both input image
and template image.

The Template Matching algorithm
implements the following steps:
e Firstly, the character image from the
detected string is selected.

www.heuroquantology.com

9708



NEUROQUANTOLOGY | JULY 2022 | VOLUME 20 | ISSUE 8 | PAGE 9703-9720 | DOI: 10.14704/NQ.2022.20.8.NQ22988
Vandana Phatak / NATURAL SCENE TEXT DETECTION AND RECOGNITION USING NEURAL NETWORK APPROACHES

e After that, the image to the size of the
first template is rescaled.

® After rescale the image to the size of
the original image, the matching
metric is computed.

e Then the highest match found is
stored. If the image does not match
repeat again the third step.

® Good competition code is stored as
the recognized character.

3.5 Advantages of SVM Classifier

® SVMs are effective when the number
of features is quite large.

e |t works effectively even if the
number of features is greater than
the number of samples.

e Non-Linear data can also be classified
using customized hyper planes built
by using kernel trick.

e It is a robust model to solve
prediction problems since it
maximizes margin.

Next this research work explained about
the various types of classifiers for comparison.
The different types of classifiers are KNN,
DNN and ANN. The proposed SVM classifier is
compared with those classifiers. These
outputs are explained in this chapter. The
input image is pre-processed, segmented and
features extracted using the same method
explained in chapter 3, chapter 4 and chapter
5. Then those features are given to the
different type of classifiers and these are also
explained in this section (Andrew Zisserman
et al. 2015).

3.6 KNN (k Nearest Neighbour)

KNN (k Nearest Neighbour) denotes the
number of nearest neighbors that are helpful
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to predict the class of the test sample (102). It
is a nonparametric and learning algorithm
because it does not build the classifier at
training time; rather it delays until
classification time. KNN uses standard
Euclidean distance to measure the variation
between the training instance and test
instance.

One of the major difficulties faced
when the KNN classifier is employed is that
each of the sample data is given equal
importance when the class label is to be
assigned to the input data. This causes
problems where the samples overlap.
Another difficulty is that once an input sample
is assigned a class label, there is no
information about its strength of membership
in that class.

3.7 ANN (Artificial Neural Network)

An artificial neural network is an information
processing system which has certain
performance characteristics similar to
biological neural networks. Neural network
consists of a large number of simple
processing elements called neurons. Each
neuron connects to other neurons by means
of directed communication links, each with an
associated weight. The weights represent
information used by the network to solve a
problem. Figure 2 shows that, there are 9
features, the classifier network consists of 9
inputs. Number of hidden neurons taken is 4
and one output neuron. used to minimize the
number of input features. Finally the input
feature taken for this classifier is 9. The
activation function used is tan sigmoid
function. The output of the network is 0 or 1.
Zero indicates a text condition and one
indicates non-text condition.
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Figure 2 9 Features, the classifier network consists of 9 inputs.

3.8 DNN (Deep Neural Networks)

In a deep neural network (DNN), several neurons are stacked in layers and are connected such that
the outputs from the previous layer are inputs to the next layer. The first layer in a neural network is
called the input layer, the final layer the output layer, and the intermediate layers the hidden layers
(90). A neural network is called deep when it consists of one or more hidden layers and a fully
connected neural network is when each neuron in the layers is connected. Figure 3 is a simple
example of a fully connected neural network, but is also a DNN that consists of two input nodes, a
hidden layer with three neurons and two output classes.
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Table 1 Performance values of different classifier

Classifier KNN [ ANN | DNN | SVM(Propose
d)
Sensitivit 89 90 92 95
y
Specificity 91 93 94 98
Precision 84 87 90 100
Accuracy 87 89 92 95
Recall 82 84 86 90
F- 87.2 89 90 94.73
measure

3.9 Optical Character Recognition Through Neural Network
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Optical Character Recognition deals in recognition and classification of characters from an image.
For accurate recognition, a character is classified and recognized based on calculated

topological and geometrical properties.
3.10 Character properties’ 9711
e Features are extracted from the image by means of spatial pixel-based calculation.

® A collection of such features help in defining a character uniquely.

Preprocessing

Figure 4 Preprocessing
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From figure 10 we can see that L, will affect the density of each cluster, i.e. the average distance
between elements in each cluster. Smaller D, will lead to higher density of the clusters, making the
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File Edit View Insert Tools Desktop Window Help =
Ddde b AR09RL-2| 08D
Area value of all Characters
750 | M, J
700 B
N,
i J
650 : . 5 %’*‘!«
600 B, H, * *
550 " Py S u, 1 % 4
Fg 2% 3 *
* Q *
500 F b q J
A, %
450" G
k5 Y %
400 * T -
350 Y
300 | :
0 5 10 15 20 25 30 35 40
Figure 9

same characters more condensed.
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Kohonen map,
with niter=1000, Dn=3°' L°=0‘30, IambdaD=333.33, IambdaL=333.33
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Figure 10 Kohonen map

4 CLASSIFICATION RESULTS

According to the optimized parameters obtained in last subsection, we fix the parameters for the
final classification as follows:

Table 2 Optimal parameters for classification

N 1000
s 100
Do 30
Lo 0.1

In figure 11, the samples in training and test set are located in the fitted Kohonen map according to
the best matching principle stated in the previous section.
Kohonen map,

with niter=1000, D =30, L_,=0.10, lambda =333.33, lambda =333.33
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Classification of test set
with niter=1000, D =30, L,=0.10, lambda,=333.33, lambda =333.33
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Figure 11 Kononen map with location of training samples and classification results for test samples

We can see from figure 11 that the same characters are located closed to each other in the map,
which indicates that the sample in the same class are well cluster by their location on the map. The
whole map can be segmented into 10 sections corresponding to 10 different classes. If a sample in
the test set is located in a certain section, we will determine its label as the label of this section.

Table 3 Prediction results of test set

a c e m n 0 r s X z accuracy
a 10 1.0
c 10 1.0
e 10 1.0
m 10 1.0
n 3 7 0.3
o 10 1.0
r 10 1.0
s 1 9 1.9
X 2 2 2 4 0.2
z 1 1 8 0.8
Average 0.82
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The prediction results of the test set are
shown in table 3 where we can see that most
prediction errors occur for the character X’
and ‘n’. If we verify the image for x in the data
set, we will find the character x in the training
set is seriously distorted, which makes it hard
to predicted for the test set.

5 CONCLUSION

Kohonen algorithm provides a practical tool
for visualizing the high dimensional data. If all
types of data can be viewed in 2D or 3D
space, it will be more intuitional for us to
observe the characteristic, the similarity and
the diversion of the data, and then classify
them.

In our work this approach is applied
to the optical character recognition, and we
have obtained 82% accuracy for 10 classes of
scanned characters. Further work including
comparing the performance of different
classifiers, implementing for handwritten
characters recognition will be done.
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