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Optical Character Recognition based on
Template Matching

Md. Anwar Hossain® & Sadia Afrin°®

Abstract- This paper presents an innovative design for Optical
Character Recognition (OCR) from text images by using the
Template Matching method.OCR is an important research
area and one of the most successful applications of
technology in the field of pattern recognition and artificial
intelligence.OCR provides full alphanumeric visualization of
printed and handwritten characters by scanning text images
and converts it into a corresponding editable text document.
The main objective of this system prototype is to develop a
prototype for the OCR system and to implement The Template
Matching algorithm for provoking the system prototype. In this
paper, we took alphabet (A-Z and a-z), and numbers
(0-1), grayscale images, bitmap image format were used and
recognized the alphabet and numbers by comparing between
two images. Besides, we checked accuracy for different fonts
of alphabet and numbers. Here we used Matlab R2018a
software for the proper implementation of the system.
Keywords: OCR, template matching, grayscale images,
binary images.

l. [NTRODUCTION

n the era of modern technology, Optical character

recognition has become one of the most significant

topics. Optical Character Recognition is the
Transformation of scanned images of printed,
handwritten or typewritten text into machine-encoded
text.

In the natural process, human eyes are an
optical mechanism. The image which is seen by the
eyes is the input for the brain.OCR functions like the
human ability of reading. OCR is a system prototype
which has its scope, and it is using the Template
Matching algorithm that is applied to recognize the
character.

In our paper, the key concept is OCR and
Template Matching. Template Matching is the method
which we use here for the proper implementation of
OCR.

a) Basic Concept of Optical Character Recognition
(OCR)

OCR is the technique which performs automatic

identification and allows to automatically recognize the
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characters through an optical mechanism. The goal of
OCR is to classify visual patterns corresponding to
alphanumeric or another letter. OCR is wanted when the
information should be readable both to a human and to
a machine. Alternative input cannot be predefined.

b) Basic Concept of Template Matching

Template Matching is a technique for finding
areas of an image that match a template. It is a high
level machine visibility technique that destines the parts
of an image that match a predefined template. It is
flexible and relatively straight-forward to use which
makes them one of the most well-known method.

It is the process of finding the location of a sub-
image called template inside an image. Once several
the corresponding templates is found, then the centers
are used as similar points to determine the registration
parameter. Template Matching involves determining the
similarities between a given pattern and windows of the
same size in an image and identifying the window that
produces the highest similarities measure.

It works by comparing derived image features
of the image and the template for each possible
displacement.

I1. PrREVIOUS WORK

There are several approaches for text
recognition and detection in images and videos have
proposed earlier. These approaches can classify into
two main classes: connected component based
methods and texture based methods. A several
numbers of research work on mobile OCR have
founded. Motorola China Research center has
presented a camera-based mobile OCR system for
camera phones in[1].

An automatic text extraction system raised in
[2]. An outline for a prototype Kanji OCR for recognizing
machine printed Japanese texts and translated them
into English is proposed in [3]. An approach of a
character recognition system for Chinese script is in[4].

A system developed for only English capital
letters in[5].A first skew correction technique for Camera
Captured Business Card Images for Mobile Devices is
proposed in[6].Optical Character Recognition remains
very difficult for many languages.
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[11. [MPLEMENTATION

OCR takes input which is a text image and
gives editable text document as output. The
classification process of OCR is mainly two types. They
are i) training and ii) testing.

There are four steps in the OCR system. They
are Pre-processing, Feature Extraction, Feature Training,
and Feature Matching.

a) Pre-processing

Here, the text image is a grayscale image which
is converted into a binary image. A Binary image is
worked with the pixel value 0, and 1. In the binary
images, the letters constitute by binary 1(one) and the
background constitute by binary 0(zero).

b) Feature Extraction

The feature Extraction technique applies for all
individual extracted character from the text image in the
preprocessing steps. The objects which contain the
pixel value fewer than 30 pixels will be removed.

A flow diagram of the OCR system is given below:

TRAINING TESTING
DATA DATA
Pre- PRE-
PROCESSING PROCESSIN
G
LIRS FEATURE
EXTRACTION EXTRACTION

COMPARISON
RESULT

Fig. 1: Flow diagram of the OCR system

c) Feature Training

Here mainly two fonts namely Calibri (body) and
Verdana have been considered for training data set. We
will test the accuracy for other different fonts.

d) Feature Matching

It is the comparison stage. When the feature
value is matched with the trained feature, then the
matched feature is set to recognize the exact character.
The unmatched characters are considered as the
defective characters.

e) Algorithm for Template Matching Method
The main algorithm of this system prototype is
the Template Matching algorithm. It is given below:
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STEP 1. The character image from the detected string is
selected.

STEP 2: The image to the size of the first template is
rescaled.

STEP 3: After rescaling the image to the size of the first
template (original) image, the matching metric is
computed.

STEP 4: The highest match found is stored.
STEP 5: If the image is not matched, repeat step 3

STEP 6: The index of the best match is stored as the
recognized character.

) Flow Chart for Template Matching
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Fig. 2: Flow Chart for Template Matching
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V. EXPERIMENTAL RESULT

The experiment performed by giving any still
images with fixed font size as input, and the following
output is found. In the following experimental result, we
can see that all the letters are visible. The Font named
as Calibri and Verdana is considered as training
data here.



a) Input Image
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Fig. 3: Input Image

b) Output Text Document

~ textxt - Notepad [e=]==]
File  Edit Format View Help

Bangladesh to the east of India on the Bay of
Bengal is a South Asian country marked by 1ush
greenery and many waterways Its Padma

Meghna and Jamuna rivers create fertile plains
and travel by boat is common on the southern
coast the sundarbans an enormous mangrove
forest shared with Eastern India is home to the
royal Bengaj tiger

»

Fig. 4: Output Text Document

Based on Training data set, five cases each
comprising of different text images (different alphabet
and numbers) with seven different font is tested for
OCR. Correctly and incorrectly clarified letters are
counted, and the accuracy for each font is calculated as
shown in the following Table:

Table 1: Table for OCR

Test Image Font Name R Corre.o.t Inoorrgqt Accuracy
ecognition Recognition
Case-1 Calibri 10 0 100%
(Consist of 10 characters) Verdana 9 1 90%
Arial 7 3 70%
Berlin Sans 6 4 60%
Cambria 4 6 40%
Lucida Fax 7 3 70%
Times new Roman 6 4 60%
Case-2 Calibri 20 0 100%
(Consist of 20 characters) Verdana 16 4 80%
Arial 17 3 85%
Berlin Sans 14 6 70%
Cambria 13 7 65%
Lucida Fax 15 5 75%
Times new Roman 7 13 35%
Case-3 Calibri 24 1 96%
(Consist of 25 characters) Verdana 20 5 80%
Arial 18 7 72%
Berlin Sans 15 10 60%
Cambria 14 11 56%
Lucida Fax 18 7 72%
Times new Roman 16 9 64%
Case-4 Calibri 30 0 100%
(Consist of 30 characters) Verdana 25 5 83.3%
Arial 26 4 86.66%
Berlin Sans 19 11 63.33%
Cambria 15 15 50%
Lucida Fax 24 6 80%
Times new Roman 17 13 56.66%
Case-5 Calibri 61 1 98.38%
(Consist of 62 characters) Verdana 62 0 100%
Arial 48 14 77.41%
Berlin Sans 46 16 74.19%
Cambria 35 27 56.45%
Lucida Fax 40 22 64.51%
Times new Roman 32 30 51.61%
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c) Graphical representation for All Cases
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Fig. 5: Graph for Case-1
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Fig. 6: Graph for Case-2
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Fig. 7: Graph for Case-3
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Fig. 8: Graph for Case-4
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Fig. 9: Graph for Case-5

V.  DISCUSSION BASED ON EXPERIMENTAL
RESULT

From above all the experimental result, we can
reach a point of discussion. Although we have taken
only two fixed sizes of fonts that is Calibri and Verdana
as training data set, we have tested the accuracy for
others five fonts namely Arial, Berlin Sans, Cambiria,
Lucida Fax and times new Roman. Experimental result
on a set of images shows accuracy up-to 100%for
Callibri, 100%for Verdana, 86.66% for Arial, 80%for
Lucida Fax. Accuracy for Cambria and Times New
Roman is very poor. We can improve the accuracy of
these fonts by training the system with the character set
of this fonts.

VI.  CONCLUSIONS AND FUTURE WORK

There are several methods that have been
introduced by different authors for optical character
recognition. We serve a new technique to extract
features from the images and identification of exact



character to produce text document. As an overall view
of the system prototype, we can say that we develop
this system prototype by using the technique that is the
Template Matching approach to identify the character
image. The interface of the system prototype looks very
simple and makes the user of this system prototype
easier to use it. For this reason, the recognition process
of this system becomes user-friendly and smoothly
because of the steps used in this system while
recognizing the characters.

In future work of this proposed algorithm can be
enlarged and it will help the community in the field of
handwritten character recognition. Except of alphabet
and numbers, we can exalt the system with other
characters. By ushering more features, we can enhance
the accuracy.
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