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Abstract: In this era of digitization, most hard copy documents are being transformed into digital formats. In the process of
transformation, large quantities of documents are stored and preserved through electronic scanning. These documents are
available from various sources, such as ancient documentation, old legal records, medical reports, music scores, palm leaves, and
reports on security-related issues. In particular, ancient and historical documents are hard to read due to their degradation in terms
of low contrast and the existence of corrupted artifacts [1]. In recent times, degraded document analysis has been studied widely,
and several approaches have been developed to deal with issues and challenges in document analysis. In this project, a
comprehensive review is conducted on the issues and challenges faced during the document analysis process, followed by insights
on various methods used for document analysis. This project also discusses the advanced methods used for the enhancement of
degraded documents that improve the quality of documents during the analysis process. Further discussions are made on the
effectiveness and robustness of existing methods, and there is still scope to develop a hybrid approach that can deal with degraded
document analysis more effectively [5].

Index Terms - image quality, accuracy, OCR, historical document, image enhancement, stain, noise, motion picture, old medical

reports, old legal records, missing character.

1. INTRODUCTION

The first technique, called image binarization, is suitable for tasks such as moving object detection and finding regions of
interest in text-like images in corrupted files. For some applications, binary images require less memory, data layout analysis, data
skew detection, and speed calculation. The most commonly used method to binarize images is the use of a thresholding algorithm,
which divides the image into background and foreground based on whether the pixel is determined globally or locally using the
threshold value. At the same time, manuscripts and historical documents are preserved in archives and libraries. Their quality
deteriorates over time due to various environmental conditions such as dust, moisture, human handling errors, and old paper. It is
difficult to convert files into binary and save them digitally when there is bad corruption. The binarization of image data has
evolved rapidly due to increasing interest in historical data analysis. Damage to historical documents can take many forms,
including fading or yellowing of ink, bleeding, uneven lighting, alterations, and stains. Since there is no way to control all these
effects and the possibility of improving the quality of binarization always exists, new ideas are constantly being developed.
According to Sezgin and Sankur, there are six types of tests: the histogram-based method, the geographical method, the clustering-
based method, the entropy-based method, the object attribute based method, and the local method. Depending on the decision, we
can classify the process as a global process or a local process. The general method divides the image into two groups, foreground

(text) and background, and then performs the calculation of the image based on the entropy, histogram, or clustering algorithm [3].
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Figure 1.1: Degraded Document.

In contrast, the local measurement technique divides the image into smaller pieces and estimates the threshold of each piece
separately, using information from pixels closer to increasingly smaller parts of the image. Use the international review process to
get the best value for your paper from quality data. At the same time, many technologies emerged for converting ancient images to
text, including international methods (like Otsu, Kittler, etc.) and local (like Niblack, Sauvola) methods in binary form. Although
Otsu’s method works well for images with dual-mode histograms, it cannot solve problems such as uneven lighting, color bleeding,
or blurry text. To find the segmentation boundary, Kittler’s theory assumes that the pixel values at each pixel level exhibit a
Gaussian distribution. This method works very well for good data.

1.2 PROBLEM STATEMENT

The majority of the handwritten and map-formatted writings from the old and vanished human culture are written on regular paper.
The purpose of this study is to improve degraded papers caused by adverse environmental conditions and other harmful elements.
In this project, we create a system that can accurately analyze documents that have been damaged, including historic manuscripts or
scanned pages with fading ink or uneven lighting conditions. In this system, we remove all noise from the document, such as ink
stains, shadows, motion of the document, blurring, wrinkles, etc., and we also extract the text from the document and generate a
summary of that text.

1.3 OBJECTIVES
1.3.1 Document Digitization: This refers to the conversion of a physical document into a digital format, typically an image file,
through scanning.
1.3.2 Document Enhancement: This stage focuses on improving the quality and readability of the digitized document by
removing various types of noise. This may include:

* Ink stains

» Shadows

* Motion blur (caused by camera movement or document shake)

* Blurs (from other factors)

» Wrinkles
Document enhancement techniques can significantly enhance the visual clarity of the digital document.
1.3.3 Character Recognition (OCR): Optical Character Recognition, or OCR, aims to recover lost or damaged characters from
the document. This may involve:

* Analyzing the surrounding context of the missing character(s)

« Utilizing pattern recognition algorithms trained on large datasets of characters.

Character recognition helps restore the integrity of the digitized documents.
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2. ANALYTICAL MODEL

2.1 System Architecture
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Fig. 2.1: System Architecture.
i) Data Acquisition: In this system, we first give one image as input.
ii) Digitization: Document digitization is the process of creating digital versions of historical documents. Digital copies can serve
as backups to the originals or as more accessible file formats for users to view in multiple locations and adapt as needed. The
digitization process is more than scanning and creating images of documents.
iii) Pre-processing: Document pre-processing is an important step to ensure high-quality -extraction. It refers to cleaning,
organizing, and transforming raw data to fit what machine learning models need or desire. It is basically a data mining process to
improve the quality of data. Data pre-processing uses some of the previous steps to clean and prepare documents for subsequent
analysis and comparison with other documents.
* Color to grayscale image: It is an image conversion technology in digital photography. It removes all information from the
color data, leaving only different shades of gray. The lightest is white and the darkest is black.
* Filtering: Here, we can filter the document.
* Grayscale to binary: Here we convert a grayscale image to a binary image. Thresholding is the simplest image segmentation
method and the most common way to convert grayscale images to binary images.
* Noise detection and removal: Information can be transmitted through noise during the process of converting, scanning, or
converting to digital form. We can classify noise by analyzing its features and looking for similar patterns in image data to
choose appropriate methods to eliminate noise.
iv) Restoration and Character Recognition: Here we recover and identify missing characters from the file. Identifying and
recognizing text from documents and other images, commonly known as optical character recognition (OCR), is a widely used
method of data processing.
v) Enhanced Clear Document: Clear Document: After processing from above ages stages above, the perfect enhanced clear

document.
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2.2 Data Flow Diagram

Enharre Document Save Docurrent

Fig. 2.2: Data Flow Diagram.

The data flow diagram (DFD) depicts a degraded document analysis that can process different kinds of documents, including text

and images. Here a breakdown of the process:
* Users can choose to upload a document or select an existing one.

» The system can then perform document preprocessing, which includes converting the document to a gray-scale image an

filtering it.
» The DFD then shows two possible paths for the document, depending on whether it’s a text document or an image document.

« If its a text document, the system performs optical character recognition (OCR) to convert the image into text and then translates

and generates a summary of the text.
« If its an image document, the system performs noise, edge detection, and filtering.

* Finally, the processed document is saved.

3 EXPERIMENTAL WORK
3.1 Algorithms used
3.1.1 OCR Technology: OCR (Optical Character Recognition) plays a vital role in degraded document analysis by acting as a
bridge between the damaged text and a digital, editable format. Even though some approaches attempt to reconstruct the original
document without OCR, it remains a powerful tool for extracting the remaining information. Here’s how OCR tackles degraded
documents:
* Image Preprocessing: Before diving into character recognition, OCR technology often cleans up the image through techniques
like filtering to reduce noise and improve clarity. This preprocessed image becomes the basis for OCR to analyze the text.
* Character Recognition: OCR engines then segment the image into individual characters. Degraded documents may have faded
characters, smudges, or even tears, making this segmentation a challenge. However, OCR algorithms are trained to recognize

these damaged characters despite the imperfections.

3.1.2 2D Filtration: In order to prepare damaged documents for optical character recognition (OCR) and additional analysis, 2D
filtration methods are essential. These algorithms function as digital filters, effectively eliminating noise and improving image
quality to facilitate accurate OCR. Documents that are old frequently have different kinds of noise, like speckle that comes from

age or flaws in the scanner. This noise can be reduced with 2D filters, resulting in a sharper image with more legible text.
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Averaging filters, Gaussian filters, and median filtering are common filtering techniques. Each has advantages over the other when

it comes to tackling particular noise patterns. 2D filtration methods enhance the overall quality of the image by lowering noise,

which facilitates character segmentation by OCR engines. This is particularly crucial.

3.1.3 Median Filter: The median filter is a specific type of 2D filtration algorithm particularly useful in degraded document
analysis for its ability to tackle a common problem: salt-and-pepper noise. Here’s a closer look at how it helps:
« Salt-and-pepper noise manifests as isolated white and black pixels scattered randomly across the image. This noise can
significantly disrupt the integrity of characters in degraded documents.
* Median Filter’s Strength: The median filter works by analyzing a small window around each pixel in the image. It replaces the
center pixel’s value with the median value of all the pixels within the window. This approach effectively removes isolated

outliers like the white and black pixels of salt and pepper noise.

3.2 Technology Used

To develop this project, we used different types of technology, which are as follows:

3.2.1 Python: Python is a powerful language for degraded document analysis projects due to its extensive

libraries and functionalities. We also use Python to create the front end of the project. Python provides a set of specialized libraries

designed for image processing, computer vision, and machine learning tasks that are important for degraded document analysis.

Here are some notable points about the players:
* poppler: In a degraded document analysis project, you can upload images as well as PDFs. This PDF might have a mix of
clean and degraded text or even embedded images. Poppler can be used to render these PDFs into image formats (like JPEG or
PNG) suitable for further processing.
* OpenCV: OpenCV (CV2) is a powerful Python library for degraded document analysis due to its extensive image processing
capabilities. Defective files are often affected by noise caused by obsolescence, browser defects, or background noise. cv2
provides various filters, such as a median filter, a Gaussian filter, and a binary filter, to remove noise and improve image clarity.
Converting gray scale images to black and white (binarization) is an important step in the OCR engine. cv2 provides methods
such as adaptive transformation and Otsu thresholding to achieve optimal binarization of corrupted data. This improves the
separation between text and background. Poor text or low contrast can make OCR difficult. CV2 provides techniques such as
histogram equalization and contrast expansion to improve the visibility of text in-images. Technologies such as canny edge

detection can be used to define the boundaries of characters and data, aiding segmentation and layout analysis.

3.2.2 MySQL.: MySQL offers a secure and scalable solution for managing user accounts in a degraded document analysis project

that involves login and registration functionalities.

3.2.3 Machine Learning: Machine learning can be used to learn without explicit programming. It finds patterns in the data. Noise
reduction is tackled in degraded document analysis. Even with broken fonts or touching characters, it refines character
classification for accurate text extraction. Information extraction and organization can be made more efficient by analyzing
document layout and document types. By using machine learning, degraded documentscan be improved, and valuable information

from damaged documents can be found.
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4.4 Document Dblur

# 1 dblur image

Marsti © Englsh

\ Select Document
| Document Enhancement
FRIAIR BACON'S DIRASS IIEAD. =

(S Py e ( Document Processing

N a vast and ancient room, whose appliances
denoted the abode of the scholar and philos-

opher, sat the learned and famous frine, Roger Sl ancron )
was thickly

FIAR BACONS RIASS TEAD.

5ol v ! Bacon. Beside him, a dusty table
iy fern iew, strewn with serolls of parchment, rich with age
ron ot clbrontin s and erudition, while a large chest, heavily barrecd — R
plogge e i and bolted, was filled with othor treasures in ( Blue Ink Stain Removal )
$i b e manuscript, each worth more than its weight in
il it virgin gold.

At the farther end of the room n vast chim-
ney, with smoky furnaces and crucibles, con- ( Structure Segmentation )
SRR b tsacadn- €8 S to nz crude and half smolted ores, and all
the various properties of the alchemist, occu-

pied one side of the apartment. In one 2

corncr, n huge iron mortar, shiclded by scrcons ( Character Recognition )
of metal from contact with any sparck which

might fly from the furnaces, was filled with an

g inodorous mixture of and saltpotro, L
s b S and a black dust which 1 like ( PDF Document )
charconl. ISverywhere, on floor and table, stood
such rude instruments to aid in chemistry and

Fig 4.4: Document Dblur.

4.5 Blue Ink Stain Removal

Marathi  © Enghch Hindi

Figure 1 o x
\ Select Document

fHED> PQ=P

Image without Blue Ink Stain ( Document Enhancement

GunssiumensRrocastns il

( Stain Removal

( Blue Ink Stain Removal
Structure Segmentation

( Character Recognition
C:/DOA/Project/code/ink.png C Prediction Accuracy ) ( PDF Document )

VILAN UAUGNS LG H HEAD.

A £
Beskdte him, &
atreen with seralle of

Friar, Tlogoe
tablo was thickly
i el e
tiom,
i

pariment.

.+ shletiled by servinn

contuct wih any spark which
Al

and & black dnst whicis oo
harcual.  Everywhere, s floue anr
el vl lnstramonts to aid in ches

Fig. 4.5: Blue Ink Stain Removal.

4.6 Accuracy Prediction

Marah © Englien Hinat

{ Select Document
Document Enhancement
( Document Processing
( Stain Removal
(_ Blue Ink Stain Removal
1000 > :
-— [ Structure Segmentation

\ Cha

( Choose Document ( Prediction Accuracy 7] ( PDF Document )

TRAn WACONY, Trake A% s e ta=

=1 Acc. X

inadoron
and . black

harconl.  Everywlwre, o
Sucls Tl instraments © wil b chemistrs and

cter Recognition

C:/DOAProject/code/Stories_Old_English_Fostry-129.1p9

Fig. 4.6: Accuracy Prediction.

IJCRT2406837 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h468


http://www.ijcrt.org/

www.ijcrt.org
4.7 Translate Text

© 2024 1IJCRT | Volume 12, Issue 6 June 2024 | ISSN: 2320-2882

® ! Dialog

Iranslate to other

FRIAR BACON'S BRASS HEAD. e s )

(FROM ROBERT GREEN.) i e i ton i e e e

- 18 vast and ancient room, whose applisnces o R ot Sy e o
B L ]
il vighiubspasii

snfor e e

'a abode of the scholar and philos-

phe learned and famous friar, Roger
Bacon. Beside him, & dusty tabie was thickly
4 Serewn veith Scroll of parchment, rich with
S boftad, mea Trr e e g
B

| menuscript, each worth more then s weight in - firgesd
Wiegin goia.
e e e g e
At the farther end of the room s vast chim- =
om f . e st s g con-
< taining e ST st smelted oras, ST E

e e

L

FEAR DOESN"T
DOWN. I'T WAK

Fig. 4.7: Translate text.

4.8 Generate Summery

=] -

File

tored restored_tex restored te: restored_tex summary

Edit View

**summary: The Legend of Friar Bacon's Brass
**Introduction:**
In an ancient room filled with scholarly and

Bacon was engrossed in his work surrounded by

philosophical items, the renowned friar Roger
manuscripts and alchemical tools.

**Key Points:®*

- Friar Bacon was immersed in his scholarly work,
valuable manuscripts.

- The room contained alchemical tools such as furnaces,
chemical experiments.

- The atmosphere in the room depicted a scholarly and alchemical setting,
knowledge and experimentation.

surrounded by aged parchment scrolls and

crucibles, and a large iron mortar for

with a focus on
**Conclusion: **

The text paints a wvivid picture of Friar Bacon's scholarly pursuits in an
highlighting his dedication to study and alchemical experiments.

atmospheric setting,

Ln1, Col1 786 characters Windows (CRLF)

Fig. 4.8: Generate Summery
4.9 Text Restoration

\ Translate to other language )

< st restor %

Edit  View

- FRIAR BACON'S BRASS HEAD. .
BACONG€ ™ S BRASS HEAD.

FRIAR BACON'S BRASS HEAD.

(FROM ROBERT GREEN.)

(FROM ROBERT GREEN.) 2 vast and ancient room, whose applances ( FROM ROBERT GREEN.)

N a vast and ancient room, whose appliances sat the leamed and famous friar, Roger

ast and ancient room, whose appliances
Bacon. Beside him, a dusty table was thickly

denoted the sbode of the scholar and philos Strewin with scrolls of parchment, fich with age -
opher, sot the learned and famous frier, Roger \ and erudition, whie a for sat the le 4 and famous friar, Roger
con. Sl e, & sy e ieew o beed, et T Ml b e Bacon.Beside him, a dusty table was thickly
p nd erudition, while a large chest, heaviy barred - virgin gold.” strewn with scrolls of parchment, rich with :
and bolts b th r troas l':\ » e o i and erudition, while a large chest, heavily
| manuzcrpt, aach worth more than = weight in the farther and of the room a vase chim- i : - e
R oo I A& e el st ol e T S e and bolted, was filled with other treasures
Eu.mm crude and half smefted ores, and all ript, each worth more tha s weight
At the farther end of the room a vast ch i the various propertes of the alchemist, oceu od:
ey, vith smoky furnaces and crucies, con « P¥ed one side of the aportment. In o
ining crude and half smelted ares, ond all Corner, a huge iron mortar, shielded by screens
he various propertes of the alchernis, occur of metal from contact vith any spark which At the farther end of the room a
— B picd on: the apart one ity from the furmaces, wes illed with an pev. with smoky furnac
o corner, & huge iron mortar, shiel by ens. inodorous mixture of brimstone sof ol Z o
 metai frorm contact veth any spark wihich _ and  bisck dust which looked bike powdered taining crude and half smelted ores, and all
d ~ Charcosl. & re, on floor and tabla,
o such rude instruments to aid In chemistry and

de of the apartment.in one
, a huge iron mortar, shielded by scre
of metal from contact with any spark which

E e

R — might fly from the fur , W filled with an
e D ) fnodorous mixture of brimstone and saltoetre.

FEAR DOES SHUT YOU
DOWN. IT WAKES YOu urd

) &

o:
05

Fig. 4.9: Text Restoration.

IJCRT2406837 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h469


http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 6 June 2024 | ISSN: 2320-2882
5. CONCLUSION

This paper discusses various challenges related to document degradation and offers a solution. These problems pertain to
historical materials that are printed or handwritten. This system classifies degradation issues such as noise detection and removal,
blurring, ink stain removal, edge detection, character recognition and restoration, summery generation, and determining the

accuracy of the text extraction automatically from the document using machine learning and image processing based techniques.
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