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Abstract— Optical Character Recognition is a technique which is used to change printed document or handwritten
character to readable text format. If the text is in printed form against a complex background, it is usually very
difficult to perform the detection method. OCR localization approach is used to detect the horizontally aligned text
automatically. Tesseract and GOCR are most widely used tools in optical character recognition to recognize the
characters from the given input. Tesseract provides better accuracy with low error rate however, in some cases it is
unable to recognize text written in image, so there is a need for improvisation of Tesseract tool. This paper introduces
a new approach to improvise Tesseract tool by using Artificial Neural Network.
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I. INTRODUCTION

Optical Character Recognition is popularly known as OCR. It is digital image processing method used for decryption of
text embedded in an image or object. This method is sensitive to both handwritten and electronic text [1]. Optical
Character Recognition (OCR) is usually considered as the most efficient and economical way of regulating a task which
is used for obtaining data from the documents stored [2]. The utility based on OCR has found its applications in various
fields such as printing, publishing, libraries, law and government offices, etc. Presently, such agencies prefer documents
to be stored electronically with the help of image scanning process saving its space and providing easy assessing property
[3]. The OCR software further simplifies the searching of text electrically. It basically operates on pattern recognition
methodology by scanning the given text based image. The image formed is compared with bitmap images before the
process of recognition, in order to yield best suitable results [4]. These results basically rely over the original image
quality and then over the scanner. For the sensitive or complicated tasks, the OCR can be developed more on intelligent
basis. The ability of OCR helps to recognize the handwritten text that is used to secure the secret information and to
check the authenticity [5]. In addition, it can detect the accuracy and spelling errors of the document. It is also feasible
with distinct languages and fonts [6]. The process of Optical character Recognition can be broadly classified into four
stages which are as follows Pre-processing, Feature Extraction, Segmentation and Classification [7,8]. Some of the major
applications of OCR are data entry, text automation [9], multimedia system design, process automation [10] and
language processing [11].

Optical Character Recognition tool is used to change different type of files, such as scan paper document, PDF file into
searchable data [7]. In this paper two OCR tools has been used namely Tesseract and GOCR. Tesseract is open source
optical character identification tool. It was developed under the Apache license [20]. Tesseract is a command based tool
and it was written in C++ language [13]. Tesseract works in stages, after adaptive thresh holding which convert the
digital image into binary image [20]. Firstly it got outlined by connected component analysis. Than organized those
outline to blobs and blobs to text line [22]. The second tool is GOCR tool. It is a command based tool. It was written in C
language [14]. It is a fast and simple engine that does not require any trained set of data [15].

The remaining paper is organized into four sections. In section 2 the survey of Optical Character Recognition along with
tools and techniques are discussed. Section 3 consists of Proposed Method for recognizing the character from image.
Section 4 discusses test investigation and examinations of GOCR, Tesseract and proposed method. Section 5 gives
conclusions and future scope.
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Il. RELATED STUDY

Shivani Dhiman [20] described a comparative case study of Tesseract and Gocr tool on the basis of accuracy and various
parameters such as image type, resolution, brightness and font type. It was concluded that Tesseract provides better
accuracy than GOCR but in some cases GOCR provides better cases. The main limitation of this study was as it
combines rules of fuzzy logics like minmax and maxmin which sometimes not able to recognize text from images
robustly.

Patel et al. [3] described a case study on optical character recognition by applying Tesseract and Transym tool by using
Vehicle number plate as input. Both tools have been used to extract vehicle numbers from vehicle number plates and
these tools were compared on various parameters. The Artificial Neural Network technique was used. The conclusion
was drawn that transym is more correct in extracting text from the vehicle number plates, and transym provide better
accuracy as compared to the Tesseract tool. The main flaws of this study was as Tesseract works on small character set
but there is need of tool which can work on large character set.

Munish et al. [16] proposed an offline handwritten Gurumukhi character recognition system. A Sample of offline
Gurumukhi character was collected from one hundred different writers. In this paper, diagonal features and transition
features were computed using K-nearest Neighbours classifier. It is concluded that the diagonal feature provides a better
accuracy of 94.12%. However, this study has not been done by using the larger character set.

Sahil Badla [17] describes improvement of ability of Tesseract OCR engine. It improved the ability of the Tesseract
OCR system to make it run on the mobile devices. The focus was done on enhancement of the Tesseract OCR ability for
Hindi language to run on the mobile devices. The ability of the Hindi text extraction was improved for the mobile phone
contributed toward Hindi OCR. But this approach has not been used for translation of the hindi word.

Abul Hasnat et al. [18] describes the integrating bangla handwriting recognition base in tesseract OCR. In order to make
tesseract identify some other script, the engine can be trained with significant data. It was concluded with a procedure to
bangla printed text, tesseract OCR engine which is open source series of test were conducted to decide the amount of
training data required, and to understand tesseract requirements. This study has the limitation as it works with only one
kind of languages.

S.Vijayarani and A.Sakila [19] describes performance comparison of OCR Tools. A comparison of OCR tool was done
on two factors accuracy and error rate. The performance of eight different types of OCR tools was analyzed. The k-mean
clustering algorithm has been used. It was concluded that existing OCR tools produced good result for converting
character. However, this study has produced unsatisfactory results for mathematical equations and symbols from the text
image and generates unsuitable result.

Anitha Mary et al. [23] describes relative study of different feature extraction techniques for offline Malayalam character
recognition. A relative study of Malayalam characters uses four different feature sets which were performed by zonal
feature, project histograms, chain code histogram and histogram of oriented gradients. A set of 5 Malayalam vowels were
used where 5 consonants were evaluated in feed forward neural network. It was concluded that the best recognition
correctness of 94% was obtained by using histogram of oriented gradient feature. This study has the limitation as it works
with only one kind of languages.

I1l. THE PROPOSED METHOD

In this section, the proposed approach and the methodology used to achieve the results is discussed. The proposed
framework involves different step to obtain better results. Firstly, the neural network and bias values are defined. After
that set of files are loaded which further changes the character to its Unicode where ‘N’ defines the number of character.
It further calculates the output. The back error gets propagated in the next step. If the number of characters equal to zero
than compute the average error which further involves entry of an output in the form of test image which further analyzes
the character of an image.
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Figurel. Proposed Flowchart

The mechanism of precision and recalling is performed. If the value of ‘N’ is not equal to zero, then the process again
goes back to sixth step and calculates the output and the process is repeated again until it reaches a valid calculation or
result.

A. Proposed Algorithm
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ANALYSIS AND RESULTS

In this section the Tesseract, GOCR and Proposed Method are compared based on their Accuracy, Precision and Recall.
The analysis has been done using the brightness, font type, image type and resolution.

A. Parameters

The criterion used for comparison is:

Accuracy: Accuracy is the parameter used for testing the samples which are correctly classified. A accuracy is
used for comparing different approaches, considering the experimental results.
Precision: Precision is the depiction of errors. It is also called as positive imagine value. Precision tells how many
selected items are relevant.
Recall: Recall is also called as the sensitivity or true positive rate. The recall the highlights the number of relevant

1)
2)
3)
items selected.
B. Results

The tools were applied on the brightness feature of image. Three images were taken with brightness of twenty five, fifty
and hundred. The results of Tesseract, Gocr and Proposed Method for brightness are given below:

BRIGHTNESS (TWENTY-FIVE, FIFTY & HUNDRED)

TABLE |

Accuracy | Accuracy | Accuracy | Precision | Precision | Precision Recall Recall Recall
Brightness | (tesseract) | (Gocr) | (proposed) | (tesseract) | (Gocr) | (proposed) | (tesseract) | (Gocr) | (proposed)

twenty five 67 57 74 66 52 70 62 50 80

Fifty 68 60 72 64 54 77 65 51 82

Hundred 69 62 76 59 53 72 67 52 83
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Fig. 2 Brightness (twenty-five, fifty & hundred)
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The tools were applied on the font type feature. Three font types were taken named Arial, Roman and Tahoma. The results
of Tesseract, GOCR and Proposed Method for font type are given below:

TABLE 2

FONT TYPE (ARIAL, ROMAN, TAHOMA)

Font Accuracy | Accuracy | Accuracy | Precision | Precision | Precision Recall Recall | Recall
Type (Tesseract) | (Gocr) | (proposed) | (Tesseract) | (Gocr) | (proposed) | (Tesseract) | (Gocr) | (proposed)
ARIAL 66 57 74 68 53 78 66 66 77
ROMAN 69 61 72 64 57 77 70 64 80
TAHOMA 71 63 76 62 52 70 71 63 81
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Fig. 3 Font Type (Arial, Roman, Tahoma)

The tools were applied on the image type feature. Three images were taken for each image type that is Color, black and
white and noisy. The results of Tesseract, Gocr and Proposed Method for Image type is given below:

TABLE 4

IMAGE TYPE (3 COLOR, 3 BLACK AND WHITE, AND 3 NOISY)

IMAGE | Accuracy Accuracy | Accuracy Precision Precision | Precision Recall Recall | Recall
TYPE (Tesseract) | (Gocr) (proposed) | (Tesseract) | (Gocr) (proposed) | (Tesseract) | (Gocr) | (proposed)
COLOR 62 56 77 66 60 78 66 46 77
BLACK 61 50 70 69 58 72 62 47 66
AND

WHITE

NOISY 67 55 71 63 55 69 65 50 69
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Fig. 4 Image Type (color, black and white, and noisy)

The tools were applied on the resolution feature. Three images were taken for each image type that is Color, black and
white and noisy. The results of Tesseract, Gocr and Proposed Method for Resolution are given below:

TABLE 4
RESOLUTION (3 COLOR, 3 BLACK AND WHITE, AND 3 NOISY)

IMAGE Accuracy | Accuracy | Accuracy | Precision | Precision | Precision Recall Recall Recall
TYPE (tesseract) | (Gocr) | (proposed) | (tesseract) | (Gocr) | (proposed) | (tesseract) | (Gocr) | (proposed)
COLOR
66 56 75 56 45 66 56 60 89
COLOR
62 54 70 60 40 60 69 56 74
COLOR
60 52 72 63 42 56 63 58 76
Black and
white 56 56 69 56 48 69 64 52 77
Black and
white 63 53 65 63 49 58 66 50 60
Black and
white 52 55 63 64 50 69 67 46 67
Noisy
66 58 65 69 52 68 62 47 69
Noisy
67 59 66 66 56 70 66 50 70
Noisy 60 45 69 61 57 71 61 53 66
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Fig. 5 Resolution (3 color, 3 black and white, and 3 noisy)

V. CONCLUSIONS AND FUTURE WORK

Recognization of the characters from the scanned images is a complex process. To perform the various operations on the
data which is present in digital form, record maintenance is necessary. In this research paper a new algorithm has been
proposed. This algorithm is based on Artificial Neural Network concepts. Results show that proposed methodology
increases the accuracy of Tesseract tool.

In future this work will be enhanced by adding activation function of neural network using deep learning.
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