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Abstract

1 Introduction

Up until the end of the 20th century, if someone needed to convert a physical
document into a digital format, the easiest methods to do so would be to either
transcribe the document manually, which takes a lot of time and effort, or,
alternatively, scan or take a photograph of the document. This second option
is a lot easier and faster, but it doesn’t allow us to directly edit or manipulate
the document’s contents.

Throughout the last couple of years, as the fields of computer vision and
machine learning keep advancing, Optical Character Recognition, or OCR, has
become a common solution for this kind of problem. Despite some version of
OCR existing as early as 1914 [1], OCR tools only became popular and accessible
from the early 2000s onward, mostly through web services like WebOCR [19].
Using an OCR tool, one is capable of creating a digital copy of a scanned physical
document as a textual file, instead of as an image [21].

However, most OCR tools are limited to a textual output. In other words, if
an image contains text with varying font sizes, indentation or colors, inputting
this image into an OCR tool will generate a string of pure text without any of
that ”extra” information.

Although this is perfectly acceptable for many use cases, there are scenarios
where it would be useful for the converted text to maintain some of its original
structure. For example, if scanning a newspaper page, one would want to keep
each article as a separate file or section within a file.

The main goal of this report is to provide a general overview of existing
OCR tools, their strengths and limitations, and to showcase a prototype tool
capable of performing OCR while keeping the original text’s structure as intact
as possible.

2 State of the Art

This chapter will cover the current state of OCR, tools and some of their main
features. It also mentions and describes Tesseract, one of the most used OCR
engines nowadays.

2.1 OCR Tools

Most available OCR tools can be described as ”basic”, and a simple online search
for the term ”"online OCR” will reveal hundreds of websites that perform this
type of OCR. Using these tools, a user can upload a file, usually an image, and
the tool will process it and return the string of text it found on the image. These
tools offer very little customization, as they are meant to be used by anyone,
regardless of previous knowledge in character recognition software, with most
of them only allowing users to select the language in which the text is written
and if the output file should be a text file, a PDF file or a Microsoft Word file,
for example [10][13].



One of these tools that stands out from the rest is Google Lens [15]. This
tool, available on mobile devices, allows the user to use their smartphone’s
camera to capture an image containing text. After taking this picture, the user
can interactively select and copy the text recognized in the picture. Google
Lens also excels at recognizing handwritten text and other kinds of text that
traditional tools struggle with [2], mainly due to Google’s investment in Machine
Learning algorithms.

Some tools also offer the possibility to create a special PDF file containing the
original scanned document, but with an invisible text layer above the images [6].
This way, users can still see the original document but also select the text found
in it, as if it were a regular PDF file. This method is a possible solution to
structure-aware OCR, and is used by search engines in order to find text in PDF
files composed only of images [5]. However, the text itself is not structured, it
only appears to be, thus it is not the best solution for this problem.

Table 2.1 contains a list of some popular OCR tools [4] and the main features
supported by each. This list only includes tools that can be used for free. Paid
tools tend to offer most, if not all of these features, but the author did not find
any additional feature offered by a paid tool that was not also part of a free
tool. By default, all of these tools support textual output.

. Restrict OCR Create
Recognize text . Table ) Create
Tool in Portuguese Auto-rotation recognition to pa rt searchable DOCKX file
© of file/image PDF

OCRSpace [12] X X X X
FreeOCR 9] X
OnlineOCR [10] X X X X X
Google Lens [15] X X X
Text Grab [18] X

Table 1: Comparison of some OCR tools.

It’s worth noting that different tools have different use cases, and may there-
fore appear to have fewer features. For example, Google Lens uses a smart-
phone’s camera to capture and detect text, unlike the other tools, and Text
Grab allows the user to take a screenshot of their computer and immediately
recognize text from the captured image, so it makes sense that these tools don’t
focus on features like creating searchable PDFs.

2.2 OCR Engines

Although the aforementioned tools perform optical character recognition, they
are merely wrappers for OCR engines. An OCR engine is the software responsi-
ble for recognizing the characters in an image and converting them to text [20].
Applications like Text Grab use these engines to bring OCR functionality to
their tools, and are meant to be more user-friendly and intuitive than purely
using an engine.

One of the most widely used OCR engines is called Tesseract. It can be
used directly via command line, through a 3rd party tool or by using an API
written for a programming language [16]. Examples of Tesseract APIs include
Python-tesseract [14] or Tesseract.js [17], which can be used by programmers to
create applications with OCR functionalities.



Tesseract supports dozens of languages [11] and offers a wide assortment
of options [16]. One of these is related to page segmentation, and affects how
Tesseract detects text in an image. By default, Tesseract tries to divide the
original picture into segments, which can be titles or columns of text, for exam-
ple. Then, it performs OCR on each of those segments. If the output format is
a textual format, this will mean that the final text will be split into segments.
However, each one of these segments has the same font and size, making it
impossible to distinguish between a title and a regular sentence, for example,
without context. This default behavior can be changed, if one desires. For ex-
ample, Tesseract can interpret the entire picture as a single word, and will try
to read it as such.

Additional options include output formatting, which can be a PDF file, a
text file or an hOCR file (HTML compatible file, with additional information
about the original text’s structure), for example, or an option to let Tesseract
detect words from a user-provided list.

Since Tesseract is just an OCR engine with no image processing functions,
many users feel the need to apply pre-processing effects to their images before
inputting them in Tesseract, in order to improve the text detection [3]. These
may include changes in contrast, brightness, size or even converting the image
to black-and-white, to avoid issues with colored text/backgrounds.

3 Problem Definition

This paper proposes the creation of a program capable of performing Optical
Character Recognition on a file, while maintaining its original structure. For
this purpose, a prototype called OCRticle was developed, in order to showcase
the benefits of this approach to OCR. Unlike already existing solutions that
convert a file to a PDF file with invisible text, this tool creates a purely textual
file. In order to have a structured textual file, this file uses Markdown [8], a
markup language [7].

OCRticle was developed in the Python programming language and uses the
Tesseract OCR engine. This decisions stems from the author’s experience with
Python, the robustness of Tesseract and its Python library, pytesseract and
the ability to easily and rapidly create a command-line or graphical application
with Python.

The application focuses primarily on detecting text from newspapers or mag-
azine pages, essentially pages with one or more articles, as its name implies. In
practice, it can scan any type of document, but it might not be able to preserve
its structure.

OCRticle has a Graphical User Interface (GUI), developed using the Kivy
framework, where a user can select a source image containing the article(s) they
want to convert. Then, they can select each article’s position within the image.
This allows the tool to focus less on discerning between different articles and
more on formatting each one independently. After this step, the tool performs
OCR on each image section and display the results to the user, who can then
save the detected text in a Markdown file.



3.1 System Architecture

The system follows an architecture similar to the one shown in Figure 1.

OCRticle
Front-End (Kivy) Back-End
Uploads image
y-mmemmssss---------i-----3 Image Upload
: Selects YL
article(s) Ly Image Editor Markdown File | |
from image Generator '
=---=-------------1----- 3 Article Selection o eend) >
md file
..... | T with article(s) <
User |
Confirs aride@® | »| Article Preview Article Generator
structure =

Tesseract OCR

Figure 1: System architecture diagram. Interactions within OCRticle are repre-
sented with solid lines and interactions with the ”outside” are represented with
dotted lines.

OCRticle is composed of a front-end and a back-end. The front-end is re-
spomnsible for user interaction and uses the Kivy module to render a GUI. After
receiving user input, the front-end sends data to the back-end, the ”brain” of
the program. The back-end processes data and generates results, in this case,
a formatted article or group of articles. It also communicates with Tesseract,
sending it images and receiving data about the text present in them.

4 Development

The first step in development consisted of creating a simple program capable
of converting an image into an intermediate representation (IR). This IR holds
information about the text and additional context about the OCR process, for
example, the dimension of the bounding box where the text was located. The
pytesseract module already has a method image_to_data which can convert an
image into a data structure (e.g., TSV file, dictionary or pandas dataframe).
However, this data structure contains more data than necessary, so it became
necessary to simplify it and make it easier to navigate and access. Hence, this
information is filtered and converted into instances of Python classes.

Four classes were created for this purpose: Article, Block, Paragraph and
Line. The last three classes simply mirror the information returned by pytesser-
act, which splits text into pages, blocks, paragraphs, lines and words. Since this
tool will only work with individual pages, the first category is not needed, and
the fifth category, words, is represented as a list in the Line class, since there is
no need to store extra information about each word. Besides a list of words, the
Line class also contains information about its height. This information is useful
because Tesseract might sometimes classify two lines as being part of different



paragraphs, or two paragraphs as being part of different blocks, which is not
always the case. If we assume that lines of the same paragraph and paragraphs
of the same block should have text of the same size, by storing each line’s height,
we can compare the height of different lines and paragraphs, and infer if two
lines/paragraphs should be part of the same paragraph/block. For this pur-
pose, the Paraphaph class contains a get_line height method, which returns
the average height of all its lines. Similarly, the Block class contains an equal
method, but one which returns the average height of its paragraphs’ lines.

Blocks have an additional instance variable, type, which can be one of four
different values: TITLE, TEXT, QUOTE, or CODE. These types should match
the role of the text inside the block in the original article. When saving the
final file generated by OCRticle, each block type has a different representation,
according to the Markdown syntax [8].

Figure 2 illustrates the internal representation of an article.

Article
Block Block Block
Type: TITLE Type: TEXT Type: QUOTE
Paragraph Paragraph Paragraph
- — ] ——
‘ Line ‘ ‘ Line ‘

Paragraph
Paragraph \*‘

Figure 2: Article internal structure - example.

This particular article is composed of three blocks, one of which is the arti-
cle’s title, another a block of text, and the third one a quote.

4.1 Graphical User Interface

After these classes were developed, the main step in creating OCRticle arose,
building the GUIL

When opening the application, the interface contains a window where the
user can select an image to be analyzed. This step can be skipped if OCRticle is
opened through the command line and given a file path as an argument. After
selecting an image, the next window of the application allows the user to select
the articles present in the image by drawing rectangles over them. Optionally,
users can select areas for the program to ignore. For example, if the original
articles contain images with text, one could select the image as an area to be
excluded, so that Tesseract won’t detect the text in the image. There are also
options to control the image’s brightness, contrast, and saturation. This is
particularly useful if the original image is not well-lit or has a lot of colors in it.

After the user selects the articles in the image, OCRticle divides the image
into segments, based on the drawn rectangles, and feeds those segments to
Tesseract, which proceeds to detect the text within those images. Then, the tool
creates instances of the Article class, each containing the text from a different



article. When creating these instances, the program perform an optimization
step, where it tries to group together different blocks or paragraphs, based on
how they end. For example, if a paragraph ends with a hyphen and the next
one begins with a lowercase letter, it probably means that Tesseract failed to
detect both lines as part of the same paragraph, and the program will try to
automatically fix that mistake.

In addition, OCRticle also tries to detect an article’s title. To do this, it
analyses every block from the scanned text and finds the one with the biggest
font size, which it then tags as the article’s title. In the final file, this is rep-
resented with a pound sign (#) before the block, which is used in Markdown
to define a heading. If every block has a similar font size, OCRticle doesn’t
do anything, to avoid mislabeling a block, although this can still happen if the
block with the biggest font size is not the article’s title.

In case of mislabeling, OCRticle allows the user to manually label each
detected block before saving the final file. These labels correspond to the block
types mentioned previously. OCRticle also joins blocks that it believes are
similar enough to be of the same type. For example, if an article has two
columns, each with some paragraphs, and Tesseract returns one block for each
column, OCRticle will try to figure out if those blocks have the same structure
and should therefore be merged. If OCRticle doesn’t merge two blocks, for some
reason, the user can perform that merge automatically, though a button in the
article preview screen.

Another feature offered by OCRticle, which is not present in most OCR
tools, is the possibility to include or exclude line breaks inside each paragraph.
Typical OCR tools, when scanning a document, will preserve each line in the
original image as a separate line in the final text. However, in the original
document, the text is only split into multiple lines due to the limited size of the
paper. On a computer screen, which is typically wider than a piece of paper,
it might not make sense to preserve the original line breaks. Therefore, after
scanning a picture, there’s an option in the application to remove the original
line breaks, and keep each paragraph as a single continuous line. This behavior
mimics computer text editors, like Microsoft Word, where the line breaks are
artificially created by the software in order to make the text fit in the screen,
while the text remains stored as a single line. Figure 3 illustrates this difference,
with the newline characters highlighted in red.

This is an This is an example of a
example of block of text with only

a block of one line, visually split into
text broken many by the computer.
into lines.

Figure 3: Distinct options for line breaks in output file. The first option mimics
the original image.

Line breaks will always be removed in titles because headings in Markdown
cannot be split into multiple lines.

Moreover, OCRticle will join words if they are broken into different lines.

After a user has confirmed the labels for each articles’ blocks, OCRticle



allows them to save the formatted text as a Markdown file. This file can then
be opened in a Markdown viewer and it will be displayed according to the
preferences set by the user before saving.

5 Usage Example

This section illustrates a usage scenario for OCRticle.

In this scenario, a user called Max wants to convert an image with an article
to text while keeping the article’s structure, so Max uses OCRticle for this
purpose. Max’s original image can be seen in Figure 4.

Lorem Ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Fusce elementum consequat sapien, quis
vehicula neque euismod eu. Sed et sapien in orci molestie elementum vitae in orci. Nunc consequat
urna at finibus pellentesque. Nunc eget consectetur mi, non convallis odio. Curabitur semper enim
id ipsum sagittis finibus. Aenean at bibendum diam, nec semper ipsum.

! BLACK FRIDAY SALE: UP TO 30% OFF

Suspendisse tincidunt tempor erat. Ut aliquet auctor malesuada. Proin laoreet vulputate diam, ac
mollis eros volutpat id. Quisque maximus nec est et egestas. Cras venenatis nulla pellentesque
gravida feugiat. Nam iaculis sem nec luctus consectetur. Vivamus at felis vehicula, molestie nunc
nec, auctor risus. Vivamus tempus sagittis finibus. Curabitur tincidunt neque sagittis, sollicitudin ex
id, consequat dui.

"Neque porro quisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adipisci
velit..."

Vestibulum sollicitudin eros eu pellentesque egestas. Suspendisse libero sem, suscipit semper sem
ac, mattis pellentesque arcu. Donec vestibulum ultrices neque, non fringilla dui hendrerit ac. Duis
pellentesque neque nec cursus faucibus. Aliquam ut hendrerit nisi, eget consectetur nunc. Phasellus
imperdiet velit non diam cursus dignissim. Duis eu enim quis risus molestie elementum in eu quam.
Praesent sit amet consequat erat, id sollicitudin neque.

Figure 4: Image that Max wants to convert to structured text.

Max starts by opening OCRticle and selecting the image from their com-
puter. This particular image is stored as a PNG file, but Tesseract accepts any
kind of image format.

Then, OCRticle asks Max to select the article or articles from the image.
Since this image only has one article, Max can simply press ”Submit” and
OCRticle would assume that the entire image contains just one article. However,
since the image also contains an advertisement, Max uses the ”Exclude from
article” drawing mode to draw a red rectangle over the banner, thus excluding
it from being scanned by Tesseract.

10
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Select the article(s) from the image

equat sapien, quis
ntum vitae in orci. Nunc consequat

urabitur semper enim

I BLACK FRIDAY SALE: UP TO 30% OFF

Suspendisse tincidunt tempor erat. Ut aliquet auctor

pellentesque neque ne
mperdiet velit non diar im. Duis eu enim quis risus molestie elementun in eu quam.
Praesent sit amet consequa d sollicitudin neque.

Select article
Drawing mode: Submit
Exclude from article

Figure 5: Article selection screen. The red rectangle represents an ”exclusion
zone” that won’t be considered by OCRticle.

In addition, since the image has a purely white background and black text,
Max has no need to use the brightness, contrast or saturation sliders. However,
these options would be useful if the image did not have a white background, or
if it wasn’t bright enough for the text to be easily read.

After pressing ”Submit” on the article selection screen, Max is taken into
the next window, the article preview screen.

© ocRuicle - 0 %

Found the following article(s):

Lorem Ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Fusce elementum consequat sapien, quis vehicula
neque euismod eu. Sed et sapien in orci molestie elementum vitae in orci. Nunc consequat urna at finibus
pellentesque. Nunc eget consectetur mi, non convallis odio. Curabitur semper enim id ipsum sagittis finibus.
Aenean at bibendum diam, nec semper ipsum.

/\ Merge above

volutpat id. Quisque maximus nec est et egestas. Cras venenatis nulla pellentesque gravida feugiat. Nam iaculis
sem nec luctus consectetur. Vivamus at felis vehicula, molestie nunc nec, auctor risus. Vivamus tempus sagittis
finibus. Curabitur tincidunt neque sagittis, sollicitudin ex id, consequat dui.

“Neque porro quisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adipisci velit..."

Suspendisse tincidunt tempor erat. Ut aliquet auctor malesuada. Proin laoreet vulputate diam, ac mollis eros
EXT

pellentesque arcu. Donec vestibulum ultrices neque, non fringilla dui hendrerit ac. Duis pellentesque neque nec
cursus faucibus. Aliquam ut hendrerit nisi, eget consectetur nunc. Phasellus imperdiet velit non diam cursus
dignissim. Duis eu enim quis risus molestie elementum in eu quam. Praesent sit amet consequat erat, id
sollicitudin neque.

Save article(s)

Figure 6: Article preview screen.

Here, the text from the image is divided into logical blocks, each representing
a section of the original article. OCRticle correctly identified the article’s title,
but it didn’t identify the quote as being a quote, instead labeling it as " TEXT”.
Thus, Max proceeds to click on the ”TEXT” button besides the corresponding
block, which opens a drop-down menu where they can select the "QUOTE”
option, changing the block into a quote block.

The first two paragraphs of the text were split into different blocks because
of the empty space in the image caused by the removal of the advertisement.
Therefore, Max presses the ”Merge above” button on the second text block, in

11



order to merge it with the first.
Max also selects the "Keep line breaks” option, since they want the final
text to match the original image as best as possible.

© otaicle - o X

Found the following article(s):

Lorem Ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Fusce elementum consequat sapien, quis
vehicula neque euismod eu. Sed et sapien in orci molestie elementum vitae in orci. Nunc consequat
urna at finibus pellentesque. Nunc eget consectetur mi, non convallis odio. Curabitur semper enim
id ipsum sagittis finibus. Aenean at bibendum diam, nec semper ipsum.

Suspendisse tincidunt tempor erat. Ut aliquet auctor malesuada. Proin laoreet vulputate diam, ac
mollis eros volutpat id. Quisque maximus nec est et egestas. Cras venenatis nulla pellentesque
gravida feugiat. Nam iaculis sem nec luctus consectetur. Vivamus at felis vehicula, molestie nunc
nec, auctor risus. Vivamus tempus sagittis finibus. Curabitur tincidunt neque sagittis, sollicitudin ex
id, consequat dui.

“Neque porro quisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adipisci
velit.."
in eros eu egestas. isse libero sem, suscipit semper sem TEXT

ac, mattis pellentesque arcu. Donec vestibulum ultrices neque, non fringilla dui hendrerit ac. Duis
pellentesque neque nec cursus faucibus. Aliquam ut hendrerit nisi, eget consectetur nunc. Phasellus
imperdiet velit non diam cursus dignissim. Duis eu enim quis risus molestie elementum in eu quam.
Praesent sit amet consequat erat, id sollicitudin neque.

Save article(s) ¥ Keep line breaks

Figure 7: Article preview screen after Max’s changes.

Figure 7 shows the same screen as Figure 6, but now with Max’s changes
applied to the article.

Finally, Max presses the ”Save article(s)” button, which takes them into the
final screen of the application, where Max is asked to save a file containing the
text from the previous screen, correctly formatted.

When opened with a Markdown file viewer, Max’s final file looks like the file
in Figure 8.

Lorem Ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Fusce elementum consequat sapien, quis vehicula neque euismod eu. Sed et sapien in orci molestie elementum
vitae in orci. Nunc consequat umna at finibus pellentesque. Nunc eget consectetur mi, non convallis odio. Curabitur semper enim id ipsum sagittis finibus. Aenean at
bibendum diam, nec semper ipsum.

Suspendisse tincidunt tempor erat. Ut aliquet auctor malesuada. Proin laoreet vulputate diam, ac mollis eros volutpat id. Quisque maximus nec est et egestas. Cras
venenatis nulla pellentesque gravida feugiat. Nam iaculis sem nec luctus consectetur. Vivamus at felis vehicula, molestie nunc nec, auctor risus. Vivamus tempus sagittis
finibus. Curabitur tincidunt neque sagittis, sollicitudin ex id, consequat dui.

“Neque porro quisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adipisci velit.."

Vestibulum sollicitudin eros eu pellentesque egestas. Suspendisse libero sem, suscipit semper sem ac, mattis pellentesque arcu. Donec vestibulum ultrices neque, non

fringilla dui hendrerit ac. Duis pellentesque neque nec cursus faucibus. Aliquam ut hendrerit nisi, eget consectetur nunc. Phasellus imperdiet velit non diam cursus
dignissim. Duis eu enim quis risus molestie elementum in eu quam. Praesent sit amet consequat erat, id sollicitudin neque.

Figure 8: File containing Max’s article, correctly formatted.

Both the article’s title and the quote are presented as such, while the rest of
the article is displayed as normal text. The line breaks were removed because
the Markdown viewer used to display this file removes them automatically, but
they are present in the file itself, which can be seen in Figure 9.
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# Lorem Ipsum

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Fusce elementum consequat sapien, quis
vehicula neque euismod eu. Sed et sapien in orci molestie elementum vitae in orci. Nunc consequat
urna at finibus pellentesque. Nunc eget consectetur mi, non convallis odio. Curabitur semper enim
id ipsum sagittis finibus. Aenean at bibendum diam, nec semper ipsum.

suspendisse tincidunt tempor erat. Ut aliquet auctor malesuada. Proin laoreet vulputate diam, ac
mollis eros volutpat id. Quisque maximus nec est et egestas. Cras venenatis nulla pellentesque

gravida feugiat. Nam iaculis sem nec luctus consectetur. Vivamus at felis vehicula, molestie nunc

nec, auctor risus. Vivamus tempus sagittis finibus. Curabitur tincidunt neque sagittis, sollicitudin ex
id, consequat dui.

> “Neque porro quisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adipisci
> velit... "

Vestibulum sollicitudin eros eu pellentesque egestas. Suspendisse libero sem, suscipit semper sem
ac, mattis pellentesque arcu. Donec vestibulum ultrices neque, non fringilla dui hendrerit ac. Duis
pellentesque neque nec cursus faucibus. Aliquam ut hendrerit nisi, eget consectetur nunc. Phasellus
imperdiet velit non diam cursus dignissim. Duis eu enim quis risus molestie elementum in eu quam.
Praesent sit amet consequat erat, id sollicitudin neque.

Figure 9: File containing Max’s article without any formatting.

6 Case studies

Throughout OCRticle’s development, several tests were conducted. Some of
those tests are highlighted in this section as case studies.

In order to verify how OCRticle fared against real pictures, instead of com-
puter screenshots, we took some pictures of newspapers and used them to test
the application.

One of these images can be seen in Figure 10. It contains four articles written
in Portuguese.

This image is a good case study, since it has poor illumination, is slightly
tilted, the articles are broken into columns and some of them have images in
the middle.

When this image is given to plain Tesseract, the output has many formatting
issues. The most notable is articles being merged together, such as:

(OMaximinos

Young Volunteam

Grupo de voluntarios
cria banco de produtos
para carenciados

Docentes visitaram as instalagdes da escola, na Rua Santa Margarida

¢des do pélo e interacgdo com os
alunos, tendo este sido um dos
aspectos mais interessantes des-
te encontro, Este foi um dos va-
rios momentos de divulgagdo do
ensino profissional da Profite-

cla, sempre dentro de uma estra-

tégia de internacionalizagdo do
seu projecto educativo, um ca-
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® 8. Lazaro

Centro Escolar da Naia Props e §
mostra ‘As Maias’ 0

EXPOSICAO patente ao piiblico da a conhecer, através de varios trabalhos,
uma tradigao secular: a ‘Festa das Maias.

ESCOLAS.
| Redacgdo |
0 Centro Escolar da Naia, em

Annmmlndemwmm que teve lugar na sede da
e Fequesas e, iz 5. oo Sotoembrouo o ot

bty

hM—nloﬂeBwolud-

dona cidade de Hamelin, na Alemanha.
Ainicativa,

iiva, foi

drios povos ¢ paises clbram
o pﬁul» de Maio - que se
apresenta com iversal

Playi

m-smamm—.fnﬂﬁn—-m

vés da brincadeia  do lazer ¢ também recontar historas
toiasessas que Ihes foram contadas quando eram mais novos. 3

aparecem, por veze
ciados s Florais Tou- U dos exemplaes esta expsigho sbes.
..J.-L..é..”:?'..'n':..:", e X Para Jodo Pire, presidente daquela Unido de Freguesas, ‘estas sesses de-

o R ao et A Feus ok M saime va- Entstem tnigoes que aso- | i
Anigamente canavan-se a1 s o, dmonscan a3 coooso das Mis, 0 Bbllealico Caeoda S
Maias, como ainda hoje se can- do uma heterogeneidade notével *di

Projecto Leonardo da Vind ©Maximinos
Profitecla recebe docentes da Macedénia |..........
Grupo de voluntarios
— PROFITECLA — cria banco de produtos
|Redacgso| - - H - para carenciados
A Escola Profissional Integrado no projecto Young Volun-
recebeu, na passada sexta-feira, team, um grupo de voluntirios
um grupo de professores oriun- de Escolas de Maxi-
do da cidade de Bitola, na Ma- ‘minos pretende criar um banco de
cednia. produtos oferecidos pela comuni-
O grupo de docentes, que esté dade educativa do agrupamento.
«em Portugal no dmbito do pro- Estes produtos serdo disponibiliza-
jecto “Leonardo da Vinci', em d0s a quem deles necessitar.
com a Associago In padem entegar o3
tercultural Amigos da Mobili- na escola secundiria
dade, tem como objectivo co- (um 2) eno Centro Escolarda.
nhecer melhor o projeto eds ia (coordenadora) - os seguintes.
cativo da Escola Profissional ] mmm*»
i giene, cobertores, mochilas e ma-
ar experiéncias sobre o funcio- terial escolar que deverd estar em
i i uma estra- 1l la ¢ acima de condigbes.
nos dois pafses.O referido en-  alunos, tendo este sido um dm u;u de intenacionlizagio do  tdo para que os bons métodos | As didivas serdo sujeitas a um pro-
aspectos mais seu um ca-  de trabalho dos diversos paises | cesso de triagem apds o qual serdo
da escola, na Rua de Santa Mar-  te encontro, Este foi um dm V6 - mioho qub ser para continuar  possain i de exemplo para | disponibilizados aos alunos interes-
garida ¢ contou com um mo-  rios momentos de divulgagio do  no intuito de extrair todas as  uma estraiégia de melhoria con- | sadosnasua reutiizagio.

‘mento final de visita ds instala-  ensino profissional da Profite- mais valias possiveis para o8 tinua do ensino.

Figure 10: Image of a newspaper page used for testing.

minho que serd para continuar
no intuito de extrair todas as
mais valias possiveis para os

team, um grupo de voluntarios do
Agrupamento de Escolas de Maxi-
minos pretende criar um banco de
produtos oferecidos pela comuni-
dade educativa do agrupamento.
Estes produtos serdo disponibiliza-
dos a quem deles necessitar.

Here, the two bottom articles were merged together, creating a nonsensical
text.

The full output can be consulted in Appendix A.

On the other hand, when using OCRticle, every article remains separated
and with their lines in the correct order, even with multiple columns and pictures
in the original image.

OCRticle can easily distinguish between different articles since the user is
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asked to manually select them from the image, a task which takes a couple
of seconds but produces a much better output. The brightness, contrast and
saturation sliders also allow the user to improve image quality without having
to manually edit the image through an external tool.

© ocxiie - o x
Select the article(s) from the image

Centro Escolar da Naia
mostra ‘As Maias’

i “ f:s;?“
@

€

Profitecla recebe docentes da Macedonia
Seaa Ay ]
AR fo 2

Select article
Submit
Exclude from article

Figure 11: Article selection screen for case study 1.

For the same two articles as above, here is the output produced by OCRticle,
formatted in order to occupy less space, but with the same structure:

Projecto ’Leonardo da Vinci’
# Profitecla recebe docentes da Maceddnia
ESCOLAS | Redacgdo |

A Escola Profissional Profitecla recebeu, na passada
sexta-feira, um grupo de professores oriundo da cidade de
Bitola, na Maceddénia. i 0 grupo de docentes, que esta em
Portugal no &mbito do projecto ’Leonardo da Vinci’, em parceria
com a Associag8o Intercultural Amigos da Mobilidade, tem como
objectivo conhecer melhor o projeto educativo da Escola
Profissional Profitecla de Braga e assim trocar experiéncias
sobre o funcionamento do ensino profissional nos dois paises.0
referido encontro teve lugar nas instalagdes da escola, na Rua
de Santa Margarida e contou com um momento final de visita as
instalagdes do pélo e interacgdo com os alunos, tendo este sido
um dos aspectos mais interessantes deste encontro, Este foi um
dos varios momentos de divulgacgdo do ensino profissional da
Profitecla, sempre dentro de uma estratégia de
internacionalizacdo do seu projecto educativo, um caminho que
sera para continuar no intuito de extrair todas as mais valias
possiveis para os alunos, para a escola e acima de tudo para que
os bons métodos de trabalho dos diversos paises possam servir de
exemplo para uma estratégia de melhoria continua do ensino.
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©Maximinos

# Young Volunteam Grupo de voluntarios cria banco de produtos
para carenciados

Integrado no projecto Young Volunteam, um grupo de voluntarios
do Agrupamento de Escolas de Maximinos pretende criar um banco
de produtos oferecidos pela comunidade educativa do agrupamento.
Estes produtos serdo disponibiliza dos a quem deles necessitar.

Os interessados podem entregar os produtos na na escola
secunddria (bloco 2) e no Centro Escolar da Naia (coordenadora)
- os seguintes produtos: calgado, produtos de higiene,
cobertores, mochilas e material escolar que deverd estar em boas
condigdes.

As dadivas serdo sujeitas a um processo de triagem apés o qual
serdo disponibilizados aos alunos interessados na sua
reutilizacdo.

As well as correctly identifying both of the articles’ titles, OCRticle was also
able to join consecutive lines that were part of the same paragraph, as well as
joining words that were split into two lines. This makes the final text much
more readable on a computer screen.

OCRticle only failed in detecting the second article’s title, because it was
divided into two lines, which Tesseract classified as different blocks. However,
this is easily fixable within OCRticle’s GUI.

There are some errors in the text, but that’s due to Tesseract failing to
correctly identify the text from the image. OCRticle does not possess any text
post-processing features.

As before, the full unedited output can be consulted in Appendix B.

7 Conclusion
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A Newspaper image - Tesseract Output

Centro Escolar da Naia
mostra ’As Maias’

EXPOSIGAQ patente ao piblico d& a conhecer, através de varios trabalhos,
uma tradig8o secular: a \Festa das Maias.

ESCOLAS
| Redacgdo |

0 Centro Escolar da Naia, em
Maximinos, tem patente desde o
inicio do corrente més uma ex-
poisigdo sobre \As Maias".

A mostra é constituida por va-
rias coroas, de varias tonalida-
des, preparadas por professores
e alunos que d&o, nesta altura,
outro colorido ao centro escolar
do Agrupamento de Escolas de
Maximinos.

Varios povos e paises celebram

o primeiro de Maio | que se
apresenta com caracter universal
| ritualizando praxes semelhan-
tes as nossas, a lembrar remotis-
simos cultos agrarios ou festas
solares, onde se revelam origens
de uma comunidade predomi-
nantemente pastoril. Este e ou-
tros rituais ciclicos do calenda-
rio aparecem, por vezes, asso-
ciados as Florais festas em lou-
vor de Flora, deusa das flores e
dos jardins e m&de da Primavera,
realizadas em Roma em Maio.
Antigamente cantavam-se as

Maias, como ainda hoje se can-

Projecto ’Leonardo da Vinci
Profitecla recebe docentes da Macedénia

ESCOLAS
| Redacgdo |

A Escola Profissional Profitecla
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recebeu, na passada sexta-feira,
um grupo de professores oriun-
do da cidade de Bitola, na Ma-
cedénia. /

0 grupo de docentes, que esta

em Portugal no &mbito do pro-
jecto \Leonardo da Vinci", em
parceria com a Associagdo In-
tercultural Amigos da Mobili-
dade, tem como objectivo co-
nhecer melhor o projeto edu-
cativo da Escola Profissional
Profitecla de Braga e assim tro-
car experiéncias sobre o funcio-
namento do ensino profissional
nos dois paises.0 referido en-
contro teve lugar nas instalacgdes
da escola, na Rua de Santa Mar-
garida e contou com um mo-

mento final de visita as instala-

Um dos exemplares que integra esta exposigdo
tam as Janeiras.

A Festa das Maias assume va-
riadissimas formas, demonstran-
do uma heterogeneidade notéavel
ISCOLA PROFISSIONAL.

na nossa vivéncia do mito.
Existem tradigdes que asso-

ciam a colocagdo das Maias, ao
\diabo".

PROFITECLA

4 de Maio 2014 correiodominho, pt

0 S. Lazaro

Sesséo para idosos
Biblioterapia lembra o conto

’Q Flautista de Hamelin"

A dltima sess8o de biblioterapia para idosos que teve lugar na
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Unifo de Freguesias de S. Lazaro e S. Jodo Souto lembrou o conto \0 Flautis-
ta de Hamelin/ reescrito pela primeira vez pelos irm&os Grimm. Trata-se de
um conto folcldérico que narra a histéria de um desastre incomum aconted-

do na cidade de Hamelin, na Alemanha.

A iniciativa, da autoria das técnicas Celeste Magro e Conceigdo Marques, da
Biblioteca Licio Craveiro da Silva, foi animada com a técnica de role-
playing, onde os seniores presentes tém uma intervencdo bastante activa

no desenrolar da histéria. Ao cantar e dangar exercitam-se a nivel fisico.

A biblioterapia para idosos surge de uma parceria ja longa entre a Unido de
Freguesias de S. Lazaro e S. Jodo Souto e a biblioteca Licio Craveiro da Silva
e tem como principais propésitos proporcionar momentos recreativos atra-

vés da brincadeira e do lazer e também recontar histérias aos seniores, his-
térias essas que lhes foram contadas quando eram mais novos. Socializar e
estimular a imaginagdo dos mais velhos também s8o objectivos destas ses-

sdes.

Para Jodo Pires, presidente daquela Uni&o de Freguesias, \estas sessdes de
biblioterapia para idosos s&o um verdadeiro sucesso, sucesso esse demons-
trado pelo crescente nimero de adesbes a esta iniciativa em conjunto com a
biblioteca Licio Craveiro da Silva". -

(OMaximinos

Young Volunteam

Grupo de voluntarios
cria banco de produtos
para carenciados

Docentes visitaram as instalagdes da escola, na Rua Santa Margarida

gbes do pélo e interacgdo com os
alunos, tendo este sido um dos
aspectos mais interessantes des-
te encontro, Este foi um dos va-
rios momentos de divulgacdo do
ensino profissional da Profite-

cla, sempre dentro de uma estra-
tégia de internacionalizacgdo do
seu projecto educativo, um ca-
minho que serd para continuar
no intuito de extrair todas as
mais valias possiveis para os

team, um grupo de voluntarios do
Agrupamento de Escolas de Maxi-
minos pretende criar um banco de
produtos oferecidos pela comuni-
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dade educativa do agrupamento.
Estes produtos serdo disponibiliza-
dos a quem deles necessitar.

produtos na na escola secundaria
(bloco 2) e no Centro Escolar da

produtos: calgado, produtos de hi-
giene, cobertores, mochilas e ma-
terial escolar que deverd estar em
Integrado no projecto Young Volun-
Os interessados podem entregar os |
Naia (coordenadora) - os seguintes
[

alunos, para a escola e acima de
tudo para que os bons métodos

de trabalho dos diversos paises
possam servir de exemplo para

uma estratégia de melhoria con-
tinua do ensino.

boas condigdes.

As dadivas serdo sujeitas a um pro-

cesso de triagem apés o qual seréo

disponibilizados aos alunos interes-
sados na sua reutilizagdo. na

B Newspaper image - OCRticle Output

# Centro Escolar da Naia mostra ’As Maias’

EXPOSICAD patente ao publico da a conhecer, através de varios
trabalhos, uma tradigdo secular: a’Festa das Maias.

ESCOLAS | Redacgdo |
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0 Centro Escolar da Naia, em Maximinos, tem patente desde o
inicio do corrente més uma expoisigdo sobre ’As Maias".

A mostra éconstituida por varias coroas, de varias tonalidades,
preparadas por professores e alunos que d&o, nesta altura, outro
colorido ao centro escolar do Agrupamento de Escolas de
Maximinos.

Varios povos e paises celebram o primeiro de Maio -que se
apresenta com cardcter universal -ritualizando praxes
semelhantes &s nossas, a lembrar remotissimos cultos agrarios ou
festas solares, onde se revelam origens de uma comunidade
predominantemente pastoril. Este e outros rituais ciclicos do
calendario aparecem, por vezes, associados as Florais festas em
louvor de Flora, deusa das flores e dos jardins e mde da
Primavera, realizadas em Roma em Maio. Antigamente cantavam-se
as Maias, como ainda hoje se cantam as Janeiras.

A Festa das Maias assume variadissimas formas, demonstrando uma
heterogeneidade notavel na nossa vivéncia do mito.

Existem tradigdes que associam a colocagdo das Maias, ao "diabo".

©S. Lazaro

Sess8o para idosos Biblioterapia lembra o conto

’0 Flautista de Hamelin’

A dltima sessf@o de biblioterapia para idosos que teve lugar na
sede da Unido de Freguesias de S. Lazaro e S. Jodo Souto lembrou
o conto’0 Flautista de Hamelin’ reescrito pela primeira vez
pelos irmdos Grimm. Trata-se de um conto folclérico que narra a
histéria de um desastre incomum aconteddo na cidade de Hamelin,
na Alemanha.

A iniciativa, da autoria das técnicas Celeste Magro e Conceigéo

Marques, da Biblioteca Licio Craveiro da Silva, foi animada com
a técnica de roleplaying, onde os seniores presentes tém uma
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intervengdo bastante activa no desenrolar da histéria. Ao cantar
e dangar exercitam-se a nivel fisico.

A biblioterapia para idosos surge de uma parceria ja longa entre
a Uni&o de Freguesias de S. Lazaro e S. Jodo Souto e a
biblioteca Licio Craveiro da Silva e tem como principais
propésitos proporcionar momentos recreativos através da
brincadeira e do lazer e também recontar histérias aos seniores,
histérias essas que lhes foram contadas quando eram mais novos.
Socializar e estimular a imaginacgdo dos mais velhos também s&o
objectivos destas sessdes.

Para Jo&o Pires, presidente daquela Uni&o de Freguesias, "estas
sessbes de biblioterapia para idosos s&o um verdadeiro sucesso,
sucesso esse demonstrado pelo crescente nimero de adesdes a esta
iniciativa em conjunto com a biblioteca Licio Craveiro da
Silva". -

Projecto ’Leonardo da Vinci’

# Profitecla recebe docentes da Macedénia

ESCOLAS | Redacgdo |

A Escola Profissional Profitecla recebeu, na passada
sexta-feira, um grupo de professores oriundo da cidade de
Bitola, na Macedénia. i 0 grupo de docentes, que esta em
Portugal no &mbito do projecto ’Leonardo da Vinci’, em parceria
com a Associagdo Intercultural Amigos da Mobilidade, tem como
objectivo conhecer melhor o projeto educativo da Escola
Profissional Profitecla de Braga e assim trocar experiéncias
sobre o funcionamento do ensino profissional nos dois paises.0
referido encontro teve lugar nas instalagdes da escola, na Rua
de Santa Margarida e contou com um momento final de visita as
instalagdes do pélo e interacgdo com os alunos, tendo este sido
um dos aspectos mais interessantes deste encontro, Este foi um
dos varios momentos de divulgagdo do ensino profissional da
Profitecla, sempre dentro de uma estratégia de
internacionalizacdo do seu projecto educativo, um caminho que
serd para continuar no intuito de extrair todas as mais valias
possiveis para os alunos, para a escola e acima de tudo para que
os bons métodos de trabalho dos diversos paises possam servir de
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exemplo para uma estratégia de melhoria continua do ensino.

©Maximinos

# Young Volunteam Grupo de voluntarios cria banco de produtos
para carenciados

Integrado no projecto Young Volunteam, um grupo de voluntarios
do Agrupamento de Escolas de Maximinos pretende criar um banco
de produtos oferecidos pela comunidade educativa do agrupamento.
Estes produtos serdo disponibiliza dos a quem deles necessitar.

Os interessados podem entregar os produtos na na escola
secundaria (bloco 2) e no Centro Escolar da Naia (coordenadora)
- os seguintes produtos: calgado, produtos de higiene,
cobertores, mochilas e material escolar que deverd estar em boas
condigdes.

As dadivas serdo sujeitas a um processo de triagem apés o qual
serdo disponibilizados aos alunos interessados na sua
reutilizag8o.
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