Bremen, February 2021

Gabriella Skitalinskaya
Nils DUpont

OCR Report

“\ Global Dynamics Gefordert durch

W

of Social Policy CRC 1342 DFG Deutsche |
Forschungsgemeinschaft

No.7 WeSIS — Technical papers



Gabriella Skitalinskaya, Nils Dipont
OCR Report

SFB 1342 Technical Paper Series, 7

Bremen: SFB 1342, 2021

® in alphabetical order

Nils Dipont ® 0000-0002-4766-9540
Gabriella Skitalinskaya ® 0000-0001-5006-6196

University
of Bremen

SFB 1342 Globale Entwicklungsdynamiken von Sozialpolitik /
CRC 1342 Global Dynamics of Social Policy

Postadresse / Postaddress:

Postfach 33 04 40, D - 28334 Bremen

Website:

https://www.socialpolicydynamics.de

[DOI https://doi.org/10.26092/elib/1517]
[ISSN 2700-0389]

Geférdert durch die Deutsche Forschungsgemeinschaft (DFG)
Projektnummer 374666841 — SFB 1342


https://www.socialpolicydynamics.de
https://doi.org/10.26092/elib/1517
https://orcid.org/0000-0002-4766-9540
https://orcid.org/0000-0001-5006-6196

Gabriella Skitalinska
Nils DUpont

OCR Report

SFB 1342
No. 7






OCR REPORT

Gabriella Skitalinskaya, Nils Dupont

INDEX
TUNTRODUCTION .« &t e e e e 5
2.TOOLS OVERVIEW . . o o o e e e e e 5
S.EXPERIMENTAL SETUP. © o o e et e e e e e e e e e e e e e e 8
3.1, Dataset . .o 8
3.1 Preprocessing . . . o oo 10
3.2.0utputfiles . ..o 10
4 COMPARATIVE ANALYSIS . & e e e e 11
4.7, Plainfext extraction . . . . . ... 11
4.2. hOCR extraction. . . . ... .. 12
4.3. Table extraction. . . .. ... 13
S.CONCLUSION & . e 14
6. PREPROCESSING CONSIDERATIONS .+« « « v v vttt e e e e e e e e e e e e e e e e e e e e e e e e 15
7.OTHER TOOLS AND LINKS .+« « o o o e e e e e e e e e 15

SFB 1342 WeSIS — Technical Papers No. 7 [3]



OVERVIEW AND RECOMMENDATIONS

Based on sample files of the first co-creation workshop on “Optical Character Recognition
(OCR)” on October 30th, 2018, we compare the results of different tools that are avail-
able for OCR as of April 2019. Our comparison of optical character recognition software
includes:

» OCR engines that do the actual character identification
» Layout analysis software that divides scanned documents into zones suitable for OCR
» Graphical interfaces to one or more OCR engines

Depending on the capability of each solution, the tools had to perform three tasks:

» Extract plain text
» Recognize the text style and its structure (hOCR)
» Extract tables incl. the proper layout and corresponding cell data

In general, OCR remains a challenge in computer science and requires a huge amount of
training algorithms to achieve sufficient accuracy. While some packages claim to achieve
between 97% and 99% accuracy, note that these rates are based on character errors, not
word errors.

The tools that were tested are Google Docs OCR, Tesseract, ABBYY FineReader, PDF
OCR X, and Adobe Acrobat. They differ widely ranging from command-line tools to ones
with advanced graphical user interfaces; some include the option to preprocess images,
others not; likewise, some are free and open-source tools, some are commercial software.
Depending on the task at hand, different tools achieve satisfiable results: for plain text ex-
traction Adobe Acrobat performed quite well. While it is easy to apply, the advantage is that
Acrobat is already installed on many CRC member’s working machines. Regarding hOCR,
ABBYY FineReader outperforms other tools. The same is true for extracting tables. Being
more than 20 years on the market, ABBYY is the most sophisticated and advanced OCR tool
offering the most flexibility. Yet, it is also the most expensive one.

Tesseract as a free and open-source tool may perform sufficiently well if the projects are
able to control the workflow right from the beginning. If projects plan on digitizing sources
and even can control the scanning thereby ensuring a high quality of the source material,
Tesseract may be a choice as well.

As a general rule, the better the quality of the source material the better the OCR results.
Projects are therefore well advised to acquire the best source material as possible and to
clearly define the objective and desired output of their OCR task. Depending on the goal,
the amount of material, the standardization and repeatability of the task, projects are also
well advised to see if OCR is worth the effort at all — or if the same goal could be achieved
by human codings as well. As OCR requires a huge amount of resources for training the al-
gorithms to achieve accuracy and quality, AOT cannot contribute to the development of new
OCR engines or algorithms per se but can help in finding a proper solution for a project’s
tasks and assist in setting up a workflow.

[4] ‘.\ Global Dynamics

of Social Policy
“’ CRC 1342



1.INTRODUCTION

On October 30, 2018, the first co-creation session on “Optical Character Recognition”
(OCR) took place. During the workshop three points became clear:

1. Vanilla text OCR is not considered a major problem. Projects already have achieved
satisfying results for plain text extraction with the tools they have available (i.e. Adobe
Acrobat).

2. Extracting figures from PDFs is of interest.

3. Extracting tables is the main issue with which the projects are struggling.

OCR in general is an emerging field in computer science and numerous tools are already
available. Most of them are commercial tools especially geared towards OCR (e.g. ABBY
FineReader), others are “in-built” functions of broader applications (e.g. Adobe Acrobat).
Recently, there has been increased research and interest in open-source solutions (e.g.
tesseract). All tools differ widely regarding their main objective, their flexibility and their user-
friendliness ranging from simple but powerful command-line tools to advanced graphical
user-interfaces (GUI).

As OCR requires a large amount of training of the algorithm(s) with many images of each
character, simple text recognition has matured to a high degree of accuracy. The difficulty,
however, still lies in identifying the structure of a text (font size, captions, two-column layouts
etc.) or recognizing tables. Furthermore, the success of an OCR heavily depends on the
quality of the source material. For this reason, some tools apply preprocessing techniques to
increase picture quality, some can be used to build a workflow around them. Yet, they cannot
add what is already lost when having distorted images and blurry scans.

Finally, each approach comes at costs: tools with an advanced GUI are very flexible to fit
different images and adjust what is to be recognized. This, however, crosses with recognizing
many images at once in a batch-mode. Batch-mode, on the other hand, increases the risk of
erroneous OCR if not all images are of same quality. In sum, the “best tool” for OCR heavily
depends on the project’s task at hand and the given source material.

For this reason, we will focus our report on comparing tools based on the examples pro-
vided by the projects during the workshop by the participants. We will highlight the pros and
cons of each tool providing examples of text/table recognition for the files provided.

We have selected the following tools for analysis: Google Docs OCR, Tesseract, ABBYY
FineReader, PDF OCR X, Adobe Acrobat. To validate the accuracy, reliability, and perfor-
mance of the chosen packages several experiments on real data collected from the projects
were performed. In Chapter 4 we discuss the experimental setup and the obtained dataset.
In Chapter 5 the qualitative OCR results achieved by the OCR packages/services are re-
ported. Subsequently, in Chapter 6 we discuss the results. Chapter 7 contains recommenda-
tions based on the outcomes of the analysis. Finally, in Chapter 8 we provide useful links to
all the mentioned packages and software tools. The report, thus, gives sufficient information,
so that each project may look for the best solution based on their needs.

2.TOOLS OVERVIEW

Performance of OCR software packages depend on many factors e.g. language, script,
imaging conditions, camera orientation, lighting, quality of the printing, handwritten versus
types, cursive versus non-cursive. Also, one must take into account the main goals of the
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OCR, whether it is pure OCR (converting documents/images with typed words into machine-
readable text) or extracting structured data (layout or tables).

Different OCR engines have different strengths; in this report we therefore explore the ca-
pabilities of the following solutions: Google Docs OCR, Tesseract, ABBYY FineReader, PDF
OCR X, and Adobe Acrobat. They include free and commercial products and represent high
quality solutions in different tasks.

Table 1. Considered OCR packages overview

OS System  License Languages Output Formats Table . Notes
recognition
Tesseract! Windows  Apache 100+ Text, hOCR, PDF, No
Mac others
Linux
Google Drive  Browser Free 200+ Text No Files have to be
OCR less than 2 Mb.
Output as Google
Document.
ABBYY Windows Proprietary 192, DOC, DOCX, XLS, Yes
FineReader? Mac +Fraktur XLSX, PPTX, RTF,
Linux PDF, HTML, CSV,
TXT, ODT, DjVu,
EPUB, FB2
Adobe Acrobat Windows  Proprietary 46 TXT, PDF, hOCR, Yes
Mac XLS, PPTX, XML
glmageReader  Windows GPL 100+ TXT, hOCR, PDF No Front End to
Mac Tesseract OCR
Linux engine
PDF OCR X Windows  Proprietary 100+ TXT,PDF No Drag and drop Ul.
Community Mac + Fraktur Works only for one-
Edition pagers.
OCRopus Mac Apache All languages ~ TXT, hOCR, PDF No Pluggable
Linux using Latin framework under
script, active development
+ Fraktur
Tabula Windows ~ MIT - Csv Yes Requires Java
Mac Converts tables
Linux to csv only for
previously OCRed
files
pdfsandwich®  Mac GPL 100+ TXT, PDF No Wrapper over
Linux tesseract, unpaper

Tesseract is an optical character recognition engine for various operating systems. It is free
software, released under the Apache License, Version 2.0, and development has been spon-
sored by Google since 2006. Tesseract is considered one of the most accurate open-source
OCR engines.

Version 4 adds a recurrent neural networks-based OCR engine and models for many ad-
ditional languages and scripts, bringing the total to 116 languages. Additionally, scripts for
37 languages are supported making it possible to recognize a language by using the script
it is written in.

1 https://opensource.google.com/projects/tesseract
2 hitps://www.abbyy.com/en-eu/finereader/
3 hitp://www.tobias-elze.de/pdfsandwich/
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Tesseract is executed from the command-line interface. While Tesseract is not supplied
with a GUI, there are many separate projects which provide a GUI for it. Common examples
are OCRFeeder or glmageReader. In addition, R and Python wrapper libraries exist.

Google Docs OCR is an easyto-use and highly available OCR service offered by Google
within the Google Drive service. One can convert different types of image data into editable
text data using Google Drive. Once we upload an image or a PDF file to the Google Drive,
we can start the OCR conversion by right-clicking on the file to select “Open with Google
Docs” item, then the image is inside a Google Doc document and the extracted text is right
below the image.

One can convert .JPEG, .PNG, .GIF, or PDF (multipage documents) files, though the file
size should be 2 MB or less. For best results the text should be at least 10 pixels high. Docu-
ments must be right-side up. If the image is facing the wrong way, rotating it before upload-
ing it to Google Drive is necessary.

Google Drive automatically detects the language of the document.

ABBYY FineReader as an advanced OCR software system considered to be the most diverse
and functional commercial option available. It has been improving the main functionalities
of optical character recognition for many years, providing promising results in text retrieval
from digital images. The underlying algorithms of ABBYY FineReader have not yet been il-
lustrated to the research community, and the package is not available as open-source code.
Researchers and developers can access the ABBYY FineReader OCR by two different ways:

» The ABBYY FineReader SDK which is available at https://www.abbyy.com/resp/
promo/ocr-sdk/, and

» employing a web browser to try it over the Internet at https://finereaderonline.com/
en-us/Tasks/Create

Adobe Acrobat Pro is a software suite to foremost work on PDFs but including an OCR
system as well. It is used to convert scanned documents, PDF documents, and image docu-
ments into editable/searchable documents. It comes in different versions (the most recent
version is Acrobat XI Pro). Though it has fewer language options than ABBYY FineReader,
Adobe Acrobat Pro is a more pervasive software, partially because it is less academic, and
more business-oriented. In addition, on many computers in the CRC it is pre-installed as
part of the university’s “Grundaustattung”.

glmageReader is a simple front-end to Tesseract.
On top of the features provided by Tesseract glmageReader includes:

» manual recognition area definition;
» recognized text displayed directly next to the image;
» post-processing the recognized text including spellchecking.

PDF OCR X Community Edition is a simple drag-and-drop utility that converts single-page
PDFs and images into text documents or searchable PDF files. It uses advanced OCR tech-
nology to extract the text of the PDF even if that text is contained in an image. The Commu-
nity Edition supports single-page PDFs and images. For multi-page PDFs and batch conver-
sion features one needs to upgrade to the Enterprise Edition.

OCRopus is a free document analysis and optical character recognition system released
under the Apache License v2.0 with a very modular design using command-line interfaces.
The main components of OCRopus are:

» analysis of the document layout;
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» opfical character recognition;
» use of statistical language models.

By default, OCRopus comes with a model for English texts and a model for text in Fraktur.
These models refer to the script and are largely independent of the actual language. New
characters or language variants can be trained either new or in addition. Recent text recog-
nition is based on recurrent neural networks (LSTM) and does not require a language model.

Tabula is a drop and drop tool which allows to extract data in CSV-format, through a simple
web interface. Windows & Linux users will need a copy of Java installed. Though, Tabula has
some limitations:

» Scanned PDFs: Tabula only works on text-based PDFs, not scanned documents.

» Multi-line rows: PDFs with multi-line rows (word wrapped text) are often mis-detected,
particularly in tables without graphic row separators.

» Automatic table detection is not available. For now, the user has to do a manual
rectangular selection around the candidate tables.

pdfsandwich is a command line tool which is useful for OCR scanned books or journals.
It is able to recognize the page layout even for multicolumn text. Essentially, pdfsandwich
is a wrapper script which calls the following binaries: unpaper, convert, gs, hocr2pdf, and
tesseract. It is known to run on Unix systems and has been tested on Linux and MacOS X. It
supports parallel processing on multiprocessor systems.

pdfsandwich provides a number of preprocessing procedures to enhance the quality of
the scanned pages before text recognition. Most OCR specific preprocessing options are
provided via the program unpaper, such as layout optimization, removal of dark edges, and
straightening of skewed scans (deskewing). The layout specification, which is switched off
by default, allows the options single for each pdf page containing a single scanned page,
and double. Note that in certain circumstances rigid preprocessing options can substantially
deteriorate results. For instance, if the wrong layout specifications are provided, whole sub-
pages might get filtered out, or figures might be considered visual noise and disappear. If the
scan quality is good, it is advisable to completely switch off preprocessing. Simple deskewing
of a rotated page (without sub-pages) can be obtained by convert, without any involvement
of unpaper.

3.EXPERIMENTAL SETUP

For the experiments we have used a dataset consisting of files which each project shared with
the group during the workshop. The provided examples are available upon request. Since
most of the documents contained multiple pages, we have selected up to four representative
pages from each document. This was done to simplify the comparison of the output of each
tool.

3.1. Dataset

The following table summarizes the data files used for the comparison and gives additional
information about characteristics that affect the results of the OCR.
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Table 2. Data characteristics

Incl. Tables DPI Quality Language
AO0T-1 world-book-1928.pdf 100 scan English(main) + other
AO01-2 world-book-1950.pdf scan English(main) + other
A01-3 world-book-1968.pdf 100 scan English(main) + other
AO01-4 world-book-1988.pdf 150 scan English(main) + other
A02-1 ISSA1949 pdf textual 300 scan English
A02-2 ISSA1981 .pdf textual 600 scan English
A02-3 USSSA Replacement rates numeric 200 scan English
pensions 1965-75.pdf
A02-4 USSSA SSC Expenditures_sel.  numeric 300 scan English
countries 1990.pdf
A02-5 USSSA World Trends SSB numeric 300 scan English
1935-55.pdf
A02-6 USSSA World Trends SSC numeric 200 scan English
1976.pdf
AO4-1 Grafiken.pdf numeric 200 scan German
A04-2 Foto.jpg numeric Handheld photo English
(blur, skew)
A04-3 Seiten aus Reichstagspro- 72 scan German Fraktur
tokolle 1882-83 kopie-4.pdf
A04-4 The-Logic-2_Prezworski.pdf 300 scan English
A04-5 trendshealthinsur- numeric 300 Text-based pdf English
ance1968 2015.pdf
A06-1 Auto_Outline of Foreign Social = textual 200  scan English
Insurance.pdf
A06-2 Outline of Foreign Social In- textual 200 scan English
surance_1940.pdf
A06-3 Pre_Prim_Geneva 1961 .pdf - 200 scan English

The provided PDF files include noisy images, blurred images, and multilingual text images.
As it can be seen, many files contain tables. Parts of them contain only textual information,
others contain numeric data. The majority of the examples are in English, with the exception

for a few documents in German and Spanish.

The next table gives an overview about the output formats that were chosen. Plain text
focuses on extracting only the characters, whereas hOCR encodes not only the text, but also
style properties such as font family, bold or italic, font size, layout information, recognition
confidence metrics and other information using Extensible Markup Language (XML) in the
form of Hypertext Markup Language (HTML) or XHTML. Tables try to reproduce the table
layout and the corresponding cell content.

Table 3. Recommended outputs for each data file

Text hOCR Tables
AOT-1 world-book-1928.pdf + +
A01-2 world-book-1950.pdf + +
AO01-3 world-book-1968.pdf + +
AO1-4 world-book-1988.pdf + +
A02-1 ISSA1949 .pdf + +
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Text hOCR Tables

A02-2 ISSA1981.pdf + +
A02-3 USSSA Relplacement rates pensions 1965-75.pdf + +
AO02-4 USSSA_SSC Expenditures_sel.countries 1990.pdf + +
A02-5 USSSA World Trends SSB 1935-55.pdf + +
A02-6 USSSA World Trends SSC 1976.pdf + +
AO04-1 Grafiken.pdf + +
A04-2 Foto.jpg +
A04-3 Seiten aus Reichstagsprotokolle 1882-83 kopie-4.pdf + +

AO4-4 The-Logic-2_Prezworski.pdf +

A04-5 trendshealthinsurance 1968 2015.pdf +
AQ6-1 Auto_Outline of Foreign Social Insurance.pdf + +
A06-2 Outline of Foreign Social Insurance 1940.pdf + +
A06-3 Pre Prim_Geneva_ 1961 .pdf + +

3.1. Preprocessing

We did not perform preprocessing of the provided data (such as layout optimization, re-
moval of dark edges, and deskewing of scans), unless the package tools support them (for

example ABBYY FineReader automatically preprocesses files).

Note: For those interested in building their own workflow, the unpaper package is an open source
post-processing tool for scanned sheets of paper, especially for book pages that have been scanned
from previously created photocopies. The main purpose is fo make scanned book pages better read-
able on screen affer conversion to PDF. Additionally, unpaper might be useful to enhance the quality of
scanned pages before performing optical character recognition (OCR). Simple deskewing may also

be performed using the convert package.

3.2. Output files

All files are stored in subfolders named after each project and are available upon request.

In each folder, the naming convention of the files is as follows:

» The original files (.pdf) shared by each project are listed “as is”.

» For each file there may be several processed files with the following extensions: .txt

(for plain text), .xlsx (for table extraction), and/or .html (for hROCR). If the output for
one file consists of multiple files, they were added to a subfolder, and the folder’s
name indicates the output type.

» To distinguish which tool produced the output, the following prefixes have been

[10]

added to the original file names:

ABBY — ABBYY FineReader
TESS — Tesseract
ADOBE — Adobe Acrobat

PDF_OCR X — PDF OCR X Community Edition

TABULA — Tabula
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4 . COMPARATIVE ANALYSIS

We further analyzed and compared the accuracy and reliability of the Google Drive OCR,
Tesseract, ABBYY FineReader, and PDF OCR X using the dataset described in Table 2.

We have divided the experiments into three groups based on the output format:

1. Plain text (TXT, Searchable PDF)
2. hOCR (HTML, RTF)
3. Table extraction (CSV, XLS, XLSX)

Plain text focuses on extracting only the characters, whereas hOCR encodes not only the text,
but also style properties, such as font family, whether the character is bold, italic, font size,
layout information, recognition confidence metrics and other information using Extensible
Markup Language (XML) in the form of Hypertext Markup Language (HTML) or XHTML. In
table extraction we are inferested not only the extraction of characters, but also in the extrac-
tion of the table structure.

In the table below it is shown which type of output format is supported by each tool.

Table 4. Supported output format by considered packages

Plain text hOCR Tables
Tesseract X X )
ABBYY X X X
Google Drive OCR X -
Adobe - - X
PDF OCR X CE X -
Tabula - - X

4.1. Plain text extraction

In this section we will summarize the findings described in the Plain text comparison.docx
file. The file contains a detailed comparison of the OCR outcomes for each of the selected
files in the dataset.

Text extraction. Adobe, Tesseract and PDF OCR X require some post-processing, including
deleting unnecessary line splits and merging words with dashes. This is not an issue, since it
can be easily fixed with simple scripts in post-processing. On the other hand, Google OCR
and ABBYY do not require such post-processing, though in the case of Google, the words
which for example contained dashes are not properly merged, the dashes are replaced
with spaces (con-solidation becomes con solidation), making it harder to fix such errors. Such
limitations are neglectable if one only needs a searchable PDF as output, not a plain .ixt
document.

Being the most flexible open-source and free tool, Tesseract has been more closely exam-
ined. It was found though, that the accuracy was quite low and the most common mistakes
are recognizing short words as digits (for example, is — 18 or 15, in — 1n, Minister — [Vlinister).

When analyzing the plain text extraction performance, the software tools can be ranked
as follows: ABBYY, Google Drive OCR, Adobe, PDF OCR X, Tesseract. For specific tasks/
scripts/settings this ranking may slightly change.

SFB 1342 WeSIS — Technical Papers No. 7 [11]



Multilingual files support. Another complication is the ability to select the language of the
document and dealing with multi-lingual documents.

Multilingual support is provided only by ABBYY and Tesseract. In Adobe and PDF OCR
X only one main language is supported. Google Drive OCR automatically selects the lan-
guage of the document, so it is unclear, whether it supports multilingual documents. Judging
by the outcome for Spanish documents, where the words with accents were not properly
recognized, we conclude that only one main language is supported. No multilingual support
poses a problem for documents where important information is present in several languages.

Structured layout. Documents containing more complex layouts, for example documents
containing tables or multicolumn layouts appeared to be problematic for different tools with
Google Drive OCR struggling the most. Though Google Drive OCR was able to extract text
segments and properly capture a two-column layout, it outputs a document in which each
paragraph was repeated for 2-4 times. This seems to be a bug. Other tools have performed
better, with subtle differences in the order of the extracted text segments.

Examples A02-1, A02-2, A02-5, A02-6 represent documents which consist of tables
containing textual data. Such structure poses a huge problem for OCR tools in general.
Adobe, PDF OCR X and Google Drive OCR approach the document line-by-line; thus, the
structure of the table is unrecognized and the results are non-informative and useless. On
the other hand, Tesseract and ABBYY are able to extract the structure and retrieve the data
from segments, unlike the line-by-line approach. Documents containing tables with textual
data will be analyzed in more detail in section 4.3.

Historic fonts. Another challenge faced by the OCR tools was historic font recognition, such
as Fraktum or Gothic fonts used in old German documents. Only Google Drive OCR was
able to recognize the characters at an adequate level. The second best is PDF OCR X which
recognized the font, but with many errors. ABBYY has an extension* (not included in the
version we have used for testing) which supports historic fonts, and is widely used for this
purpose. Adobe and Tesseract completely failed the task, probably due to the models not
being trained on such characters.

Fractions extraction. Even though fractions are not common for the majority of the files, it
might be useful for some of the projects. In our dataset the file “A04-1 -Grafiken.pdf” con-
tains a table with fractions. Looking at the .xIsx output files using ABBYY and Adobe it can
be clearly seen that only Adobe was able to capture the fractions properly. Tesseract has
also failed to recognize them, and PDF OCR completely ignores tables, so no results are
available.

4.2. hOCR extraction

Within the task of hOCR, we would like to analyze the extraction of not only textual informa-
tion but also style and layout information. Such information might be useful for further pro-
cessing of the data, for example splitting the document by country using the country name
or other keywords. Splitting just by the country name may result in unnecessary splits if the
country is mentioned somewhere else in the text. Splitting by font size or style (if the headers
are visibly different, i.e. a greater font size or bold) may also reduce or completely eliminate
unwanted splits. Another example would be simply saving the existing segmentation which

4 hitps://www.frakturschrift.com/en:start
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is lost when converting to plain text files. The next table gives an overview for the documents
selected for hOCR.
For hOCR, we considered ABBYY, Adobe and Tesseract, since only they support hOCR.

Table 5. Selected documents for plain text extraction

Comments
AOT-1 world-book-1928.pdf
AO01-2 world-book-1950.pdf
A01-3 world-book-1968.pdf Handwriting or stamp on page messes up output

AO1-4 world-book-1988.pdf
A06-3 Pre_Prim_Geneva_1961.pdf

Capturing fonts styles. Even though Adobe is better at capturing the font styles, Tesseract is
better at extracting the paragraphs and layout structure, and quality of the texts per se is bet-
ter. Yet, ABBYY performs best in terms of both capturing font styles and text quality.

Capturing layout segments ordering. Sometimes the ordering of the text segments is mixed
up, for example a table will be added lastly to the page, not in the order as it was in the
original text. In Adobe and Tesseract the user cannot influence the ordering, but in ABBYY
the user can assign the order of each text fragment for every page of the input file using the
user interface.

4.3. Table extraction

The difference in the quality of the text extracted by the OCR tools has been discussed in
section 4.1. Here, we will mainly focus on the ability of the considered tools to capture the
structure of tables. We considered ABBYY and Adobe, since only they support the extraction
of tables. Each tool supports the following outputs:

» the whole file as a single xls file;
» each page as a separate xls file;
» each table as a separate xls file.

To minimize the number of generated files we have selected only the first two available options.

In Table 6. it is shown whether the tool managed to find the tabular structure and properly
extract it. It can be seen that in general ABBBYY is able to extract the tables in all the con-
sidered examples, even in challenging files such as “A04-2 Foto.jpg”, where the file
itself represents a handheld photo of a skewed page with blurry edges.

Another important point to be highlighted is that when using Adobe, the user cannot tune
the output. Thus, if the software fails to capture the structure properly nothing can be done.
This limitation is overcome in ABBYY. Even though ABBYY can detect rows automatically by re-
lying on black separators and white gaps, the interface also allows the user to edit the extracted
structure and specify how the table should be divided into rows, for example by adding new
separators or merging existing cells. The flip side of this flexibility is the manual adjustment it
requires for every table. Depending on the number of tables to be extracted it then becomes a
question of weighing the available resources against the efforts the OCR requires.

A final tool we mentioned in the overview is Tabula. Tabula only works on text-based
PDFs, not scanned documents. Thus, it would work for examples like AO4-5, but not for the
rest of the examples unless they have already been OCRed. The quality of the extracted
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structures for such documents is limited though and comparable to the output produced by
Adobe. The next table summarizes our result whereby “+” means that the tool has achieved
meaningful results for the document, while “-“ means that the outcome was of poor quality.

Table 6. Performance of selected tools for table extraction by file

ABBYY ADOBE

A02-1 ISSA1949 pdf +

A02-2 ISSA1981.pdf +

A02-3 USSSA Relplacement rates pensions 1965-75.pdf + +
AO02-4 USSSA SSC Expenditures_sel.countries_1990.pdf + +
A02-5 USSSA World Trends SSB 1935-55.pdf + +
A02-6 USSSA World Trends SSC 1976.pdf +

AO4-1 Grafiken.pdf + +
A04-2 Foto.jpg +

A04-5 trendshealthinsurance 1968 2015.pdf + +
AQ6-1 Auto_Outline of Foreign Social Insurance.pdf +

AQ6-2 Outline of Foreign Social Insurance 1940.pdf +
5.CoONCLUSION

We performed a qualitative comparative analysis of four OCR solutions, including Google
Docs OCR, Tesseract, ABBYY FineReader, and PDF OCR X using a dataset containing typical
cases of interest of the workshop participants.

Based on our experimental evaluations using the mentioned dataset without employing
advanced image processing procedures (e.g. denoising, image registration), the Google
Docs OCR and ABBYY FineReader produced the most promising results in plain text OCR.
Though one of the main limitations of Google Drive OCR is the 2Mb file size limit.

In the task of hROCR, ABBYY is considered the best solution in terms of text and layout
quality, and it is more sensitive to the font styles than Adobe or Tesseract. The second-best
solution is Adobe Acrobat: though the text quality is lower, the extracted layout and styles
are close to the results produced by ABBYY. Neither Adobe Acrobat nor Tesseract have the
option to set the order of the extracted text fragments of pages manually.

Looking at the results of table extraction, it can be seen that the accuracy of ABBYY is
higher than that of Adobe. Most importantly, ABBYY supports a user-interface which allows
to easily correct the automatically extracted table structure before outputting the result. This
allows more flexibility when dealing with challenging files, though at the cost of preventing
batch-processing a large number of tables at once.

In sum, the performance of OCR solutions depends on many factors ranging from the
quality of the source material to the objective of OCR. Thus said, there is no “one fits all”
solution. Even the most advanced software packages may not be able to perform well in
different tasks and settings.

Looking at the results it can be seen that the ABBYY FineReader either outperforms other
solutions or provides more flexibility to tune the results to the user’s needs. Though it is quite
advanced it is one of the most expensive software solutions available. lts quality is underlined
by the fact that it is also used by the Staats- und Universitétsbibliothek Bremen. Thus, in case
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projects decide to choose ABBYY for their work, they may contact and discuss their task with
the library.

If the quality provided by Adobe Acrobat is sufficient, the CRC projects should be able
to use it as CRC members should already have a copy installed on their working machines.

When comparing commercial products to open-source solutions it can be seen that there
is still a gap in text recognition and flexibility. If the projects decide to proceed with Tesseract,
AOT1 may help in establishing workflows based on short scripts for R or Python and guidelines
to simplify the OCR processing and preprocessing of images or recommend already existing
user interfaces.

6. PREPROCESSING CONSIDERATIONS

As we have seen in the experiments, the quality of input images has a great impact on the
OCR outputs. All of the examined OCR tools have performed worse when dealing with
skewed, blurred, noisy images and texts with fonts smaller than 10pt. Sharp images with
even lighting and clear contrasts work best. A resolution of 300 DPI is also recommended.
Hence, consider the two most important factors affecting the accuracy of OCR:

» Textual Considerations
Special fonts (typewriter, fraktum), super small fonts (6pt), and low contrast text can
all decrease the accuracy of the OCR software. Sometimes, OCR software will not be
helpful to use at all.

» Scanning Considerations
Getting a quality image is the first step in having the best and most accurate OCR
experience. Consider such things as resolution, brightness, straightness, and discol-
oration before you scan your text. Rather refrain from performing OCR on handheld
photos and low quality images.

Remember that software packages may boast between 97% and 99% accuracy. However,
these rates are based on character errors, not word errors!

7.OTHER TOOLS AND LINKS

Europeana Newspapers - http://www.europeana-newspapers.eu/public-materials/tools/ -
The Europeana Newspapers project has developed a number of free and open source
software tools, which help digitize historical newspapers. Projects interested in the OCR of
old documents and manual document segmentation should take a look at the tools and
interfaces they offer.

Online OCR - https://ocr.space/ - The OCR.space Online OCR service converts scans or
(smartphone) images of text documents into editable ones. They claim that the recognition
quality is comparable to commercial OCR SDK software. You can test some files online for
free, though file size limitations may apply. The engine supports creating searchable PDF,
plain text files and json files. Via testing we found out that it struggles with files that have
multiple columns and contain tables at the same time. In this case the tool analyses the file
line by line, creating useless content.
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Table nested in text. ABBYY
outputs the result as a xls file.
The file includes the text split
line by line as in the original
file but the tables are format-
ted properly if the software
was able to recognize them.
Some dots and very small
characters  were unrecog-
nized, and represented by
random symbols. The over-
all structure of the table is re-
flected adequately, though.



OCR ResuLt (ABBYY FINEREADER)

o
LS vS LS 09 vy 144 €€ 9¢ 8¢ Ve 6¢ 6¢ o6 SSIDIS PahuN
6€ €€ €€ Ve €e 9¢ 9¢ 44 44 44 Lc €c edug T ¢ WopBury pajiun
8r61
138 198 8G or 44 Sy 9¢ GE 6€ LE 9¢ 8¢ eoust T puUBHSZIMS
9/ 9 VAS 89 4% 144 69 0G oy Gy 6¢ L€ o uspsmg
g9 vS €9 LG 6v 8¢ Ly or 6¢ LE Ve 14 oy AbmioN
vS €9 €9 0§ LG 0g 8¢ LE 8¢ Ge 9¢ Ge osy SPUPMRYeN
L9 v9 L9 g9 L9 09 L9 V9 L9 g9 L9 (@8] or wr s Aoy
05| ev| ev| 6r| 95| 8y| 0S| év| 6v.| 6v|[ 95| 8y oy - Aupuneg jo oyqnday |piapay
09 09 9 09 9G g9 9ov 44 AS 144 a4 14 G /€ T 8ounly
1914 1914 144 144 44 LG 6¢ 0¢ 0¢€ 0€ 6C o¢ oy Jpouiueq
VAS) 8y oy v - 6€ 44 6¢ Le oe’ LC 44 Lc or s PPPURD
vS L9 ¢9| €0~ G9 L9 145 L9 9 €9 g9 L9 oy S ouisny
GL6L| vL6L| €L6L| CLoL| 6961 | G961 | GL6L| VL6l | €L6L| CLéL| 6961 G961
paxiom
8|dnod paby Joxyiom 8|Buig SID9) Aipuno
juswalyas 810 JnaA ul sBuluibe 4o juedied sp uoisugy
[petoo1pul upeA o | uDf jo sp juswalley]
| SeLIUN0D papdsjes ‘Buunidoinuow w sbuiuine aboiaAD yiim usw Joj suoisuad abp-pjo Ajindas |pIDOS Jo 8jpJ juswedp|dey— | 9|qo|

(23]

SFB 1342 WeSIS — Technical Papers No. 7



File AO2 — USSSA SSC Expenditures_sel.countries 1990.pdf

ORIGINAL

change
(10)

21.3

23.0

1.3

16.6
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12,0

Percentage

1983
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21.4
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21,
31.0
33.2
35.5
14.0

(9)

1980
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328
18.1
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30.8
34.0
12.4

totai health care
16.9

@)

Share of GNP spent

on total health care |on social security plus

1983 °
10.8
9.3
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9.5
9.2
9.8
&.7

@

1980
7.4
9.1
9.1
5.8
9.6
8.8
9.4
8.0

(6)
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3.0
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133
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33.3
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(2)

security
1980
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16.5
24.1
275
32.1
10.8

Share of GNP
14.8

spent on social

(1)

LI R
N R
b4

Country

Germany . ..
France ..................

Table 1.—Expenditures for social security and health care,’ by country, 1980 and 1983

Japam. ... ... . ._....

Federal Republic of
Sweden...............

United Kingdom. .

United States............
Netherlands . ............

Canada ................

\ Global Dynamics
' of Social Policy

Table nested in text. ABBYY outputs
the result as a xlIs file. The file in-
cludes the text split line by line as
in the original file but the tables
are formatted properly if the soft-
ware was able to recognize them.

Some dots and very small char-
acters were unrecognized, and
represented by random symbols.
The overall structure of the table
is reflected adequately, though. A
row has also been split in two but it
does not ruin the overall structure.
Such minor issues can be changed
in the interface e.g. adding an ad-
ditional line separator in the table.
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