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Abstract

This thesis presents the data extraction of digitized old newspaper content and the implementa-
tion of a search function to simplify for the user. This is developed as a master’s degree project
at Linköping University. The application allows the user to search for interesting content in a
database of articles and can be used by both genealogists, local historians and novices. The
database is filled with data from OCR scanned newspapers and the user can either search the
database by their own or with the help of their family tree. The family tree is implemented by
reading the users GEDcom file and extracting useful information that is then used to get better
search results. The result is returned to the user in the form of digital articles. The work con-
cludes that the information from GEDcom files can be used to find new interesting facts and that
the user should be allowed to affect how the data is reduced, in the form of article categorization
and filtering.
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Chapter 1

Introduction

Genealogy have become a popular hobby all over the world. It gives the user the possibility
to learn more about ancestors who lived hundreds of years ago and to find out what historical
events effected the life he or she lives today. The internet has made it easier for a novice to
gather information, getting in touch with living relatives and sharing the progress with other
genealogy enthusiasts.

This is a master thesis in media technology and engineering at Linköping University and is a
collaboration with the startup company TrackuBack. TrackuBack focuses on bringing geneal-
ogy research to life by combining modern visualization technology with digitized history data.
This specific project focuses on trying to bring family history alive by combining family data
with information from digitized old newspapers. Family data is often stored in GEDcom files,
Section 3.1.1, where all the information about a person can be found if the user has done the
research. This combined with searching for related words in scanned newspapers creates the
opportunity to make the information about someones work or general living come to life in a
whole new way.

1.1 Aim

The basis of genealogy is usually a website where a user can input data about people to generate
a family tree. The top two websites in Sweden is MyHeritage [1] and Ancestry [2] that together
has over 100 million users all over the world and is still growing [3][4]. The question is how
they can evolve, and go from just a family tree to a living story.

The aim of this master thesis is to do just that. More specifically to create a new module for
an existing website used for genealogy. The new module, also called the newspaper module,
will make it possible for the user to search through old newspaper articles to discover more in-
formation about certain people or places. The National Library of Sweden have been scanning
old newspaper pages from the 19th century and three of the major papers, Aftonbladet, Dagens
Nyheter and Svenska Dagbladet as well as Norrköpings Weko-tidningar and Norrköpings tid-
ningar, have all also been made available for downloading, with more being published in the
near future.

4



CHAPTER 1. INTRODUCTION 5

1.2 Problem description

The main problem with the current websites is that they offer similar services and these services
does often only provide the user with a family tree. To give the user a greater experience the
functionality of the websites has to expand. The service should not only provide the user with
a way to put all the information that was obtained together, but provide the option to search for
more.

The largest source of information is of course written text since this is how we have kept record
of every living person for centuries. The main problem with this is that it is extremely time
consuming. Just imagine the time it would take to look through every piece of paper that has
ever existed. Often there is only a few names or places that is of value and if this could be
searched for automatically a lot of time would be saved. This has been made possible when these
documents started to be scanned. With everything digitized the possibilities are endless and to
start, this thesis will try to answer how newspaper data could offer the user more information in
a simpler way that does not cost a large amount of time.

1.3 Research questions

• How can the family information from a GEDcom file be used to search through old news-
papers?

• What information is relevant and how should it be presented to the user to make family
history come alive?

• How should the different newspaper articles be categorized to get a more interesting re-
sult?

• Is it possible to decide the accuracy and correctness of the different search results based
on the information given by the GEDcom file?

1.4 Limitations

The module developed is a smaller and simpler version of the intended module. This is due to
the small amount of data that is usable. The lack of digitized newspapers is the first obstacle
and reduces the amount of data severely. Only five newspapers; Aftonbladet, Dagens Nyheter,
Svenska Dagbladet, Norrköpings Weko-tidningar and Norrköpings tidningar, are available at
the end of this thesis work which means that there is still a lot of analogue data that is not yet
usable. The second obstacle is the storage limitations on the computer being used. The amount
of data that is digitized and usable takes to much space and time to process which requires more
data to be excluded for the module to run without the waiting time being unreasonable.

If more analogue data would be digitized the results could be better and more conclusive. For
this to work the computer storage would have to be larger, both so that more data could be stored
and so that the process would run faster.

The scanned papers that are available unfortunately have many problems. The words is not
always scanned correctly and the sectioning of the articles in the newspaper does not hold a
good standard. If the data was better, the result could be better.
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1.5 Delimitations

Due to time constraints it was decided early on that only one newspaper, Aftonbladet, would be
used. In the end only one years worth of data was implemented in the search. Also this was due
to time constraints but also due to the lack of storage space on the computer being used.



Chapter 2

Background

This chapter will introduce the concept of genealogy, what it means and how it has affected so
many people all over the world. Related work will also be discussed in the end.

2.1 Genealogy

Genealogy can be defined as the study of families and where they originate from [5]. This is
a tool that can be useful for history and anthropology or for biology and medicine. There are
different types of genealogy and they are listed below [6].

• Ascending genealogy - to search for the ancestors of a person

• Descending genealogy - to search for the descendants of a person

• Estate genealogy - practiced by professionals at the request of a notary during a succession

• Agnatic genealogy - to focus only on the male ancestry of a person

• Cognitive genealogy - to search for ascendants and descendants who do not share the
same name

The main focus for this thesis will be ascending genealogy, since most genealogists search for
all their ancestors to get valuable insight in their family history.

Today genealogy is used for everything from finding living relatives or genetic diseases within
the family to using it for just a hobby. The interest in genealogy have increased drastically the
last couple of years and was the second most popular hobby in the United States in 2014 [7].

Genealogy have not always been considered something positive though. The aftermath of the
American Revolution, that occurred between 1765 and 1783, left the country in a politically
unstable nation with all the new voices wanting to be heard [8]. The respect for ancestors was
as good as gone and to many people genealogy was now considered to be elitist and indecent.
The United States did eventually regain its stability, mostly after the Civil War that was fought
between 1861 and 1865 [9]. The result of this was an increasing number of people immigrating
to the United States to start a new life living the American dream. From 1836 to 1914 there
were over 30 million Europeans that migrated across the sea [10]. Many of the immigrants
were unfortunately met with hostility instead and nativism spread through the entire country.

7
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During these years genealogy became a tool for heredity and racism instead of bringing people
joy like it does today.

The start of the increased interest in genealogy can be traced back to a book called Roots: The
Saga of an American Family by Alex Haley [11]. It was published in 1976 and tells the story
of a young African boy by the name Kunta Kinte. He was captured in his youth and sold into
slavery in Africa to then be transported into North America. The reader will get to follow his
and his descendants lives all the way down to the author himself. This book made people see
that every individual has his or her own important story to tell. The search for their ancestors
became once again acceptable no matter where one originated from.

One of the main reasons that genealogy has grown so much in the last decade is of course that
it is easier than ever to begin. The internet has made it possible to both access family data and
to create your own. The number of websites providing genealogy software is still growing and
it is often free to start. The user can keep in touch with others and search for their own family
members without even leaving the house. With so much data being digitized the possibilities
are endless.

The interest of genealogy in Sweden is increasing as well, part of it because of the digitalization
but also because we have so many well-preserved old records that extends far back in time.
This country has also been fortunate to be spared from war on Swedish soil which means that
almost all church congregation books remain [12]. There is also a lot of tv programs featuring
genealogy that encourage people to start for themselves, examples of programs could be Vem
tror du att du är? where celebrities search in their own family history [13], and Spårlöst where
ordinary people search for their biological families [14].

2.2 Related work

The traditional genealogy does often include less digital tools and more digging through old
papers, church books and other documents and pictures that have been passed on through gen-
erations. The information found is then most likely added to an existing family tree on one of
the popular websites, such as MyHeritage or Ancestry, that offers this kind of service. There are
however two different projects that offer something close to what this thesis will do. These two
are The National Library of Sweden, where the data also is from, and Project Runeberg.

2.2.1 The traditional genealogy

The search for ancestors and family history have been around for centuries while computers
have not. Before the age of technology genealogists looked for censuses, land records, wills
and other records on microfilm and they still do in some cases. Far from all records have been
digitized and many genealogical treasures are still hidden away [15].

2.2.2 Genealogy websites

Today there are many websites that offers the basic genealogy services such as the possibilities
of creating a digital family tree. To do this the user needs to have information about the different
people that is then entered into the website. The result is a family tree that can be navigated.
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Two of the most popular websites are MyHeritage [1] and Ancestry [2]. Both of the sites are
built around a family tree. Examples of the layouts of the tree on MyHeritage and Ancestry can
be seen in Figure 2.1 and Figure 2.2, respectively.

Figure 2.1: The layout of the family tree on MyHeritage.

Figure 2.2: The layout of the family tree on Ancestry.

2.2.3 The National Library of Sweden

The National Library of Sweden is were the data used in this project is from. A more detailed
description about what they actually do can be seen in Section 3.2.1.

What they offer is a service that lets the user type in different words to search for and then they
search through hundreds of newspapers of various sizes [16]. The user can then filter on what
paper the article is from, between what years and dates the article would have been published
and if the material should be open or not, see Figure 2.3. There are also the possibility to filter
based upon the region and political designation.
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Figure 2.3: The design of the search function provided by The National Library of Sweden.

Since they use the exact same data this is a good example to compare to. The resulting product
of this thesis needs to be better or offer something different to be able to compete with the
existing program.

2.2.4 Project Runeberg

Project Runeberg is a website that publishes Nordic literature on the internet and has done so
since 1992 [17]. The literature that is published is at least 70 years old but most often much
older. This is due to the fact that the copyright held by authors and illustrators expires as soon
as they have been dead for more than 70 years. The work is therefore free to publish [18].

There are a lot of people behind the website as it is possible for anyone to upload books or
images that have been scanned. The technique used to read the pages will therefore vary but
the program used by those who work more closely with the project is the optical character
recognition, OCR, program ABBYY Finereader [19]. Finereader will convert image documents
such as photos, scans and PDF files into editable electronic formats. The fourteenth version also
supports text recognition in 192 different languages and has a built-in spell check for 48 of these
languages.



Chapter 3

The data

The data used was the family data and the newspaper data. The family data contains information
about the people in a certain family tree and the newspaper data contains every page from
a specific newspaper a specific year. This information could be found in GEDcom files, that
could be downloaded from most of the genealogy websites, and the XML files, that was made
available by The National Library of Sweden.

3.1 Family data

Family data is the data representing every single individual in a persons family. Genealogy often
use the concept of family trees and a small example can be seen in Figure 3.1. This shows a
family of four people, a father, a mother and two children. This would normally be much larger
with thousands of people, but to easier explain the connections a smaller tree is better.

Figure 3.1: A simple family tree with a father, a mother and two children.

To be able to use the family tree it is then converted into a GEDcom file, se Section 3.1.1, that
can be used to extract specific words to search for in the final database.

3.1.1 GEDcom

A Genealogical Data Communication file, or a GEDcom file for short is used to exchange
genealogical data between different software. GEDcom was developed by The Church of Jesus
Christ of Latter-day Saints to help with genealogical research [20].

When the small example from above have been exported into a GEDcom file, the result would
look something like the one in Figure 3.2.

11
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Figure 3.2: This is the format of the GEDcom file.

The file is a plain text file containing information about individuals and meta data linking these
together. The file consist of a series of hierarchically ordered tagged lines. Every line consists of
a level number, a tag and a value, for example 1 SOUR MYHERITAGE. The number 1 is the
level number, SOUR is the tag and MYHERITAGE is the value. A line with the level number 0
is always the indication of the first line of a record. All lines can have a subordinate line, which
means that the level number corresponds to their hierarchical relationship and a subordinate line
will always have a level number increased by one. The tags used in the files are the GEDcom 5.5
Standard [21]. A GEDcom file is divided into three sections, the header, the individual records
and the family records.

The header consists of basic information about the file, such as the GEDcom version; 5.5.1,
the character encoding; UTF-8, the language used; Swedish and the source of the software;
MYHERITAGE, see Figure 3.3.
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Figure 3.3: This is the format of the header in the GEDcom file.

The second section contains the individual records. This is the part that provides information
about every individual in the family tree. The first line of the individual records is describing a
new individual INDI. In the example in Figure 3.4 the individual has been given the identifica-
tion number I1.

Figure 3.4: This is the format of the individual records in the GEDcom file.

On the second line the level number has increased to 1, the tag name is NAME and the value is
John /Doe/. This means that the first individual in the family tree is someone named John
Doe. The next three lines indicates the birth of this individual since the tag is BIRT. Both the
line 2 DATE 01 JAN 1930 and 2 PLAC Norrköping has the level number 2 which
means that they are subordinate lines to the individuals birth. The tags simply means the date of
birth and the place of birth. The three lines following is connected to the tag DEAT and describes
the individuals death instead. From these seven rows it is therefore possible to tell that the first
individual is John Doe, who was born on January the 1st, 1930, in Norrköping and died there
85 years later.

The last line in the example is 1 FAMS @F1@ and is what connects each individual with a
specific family, in this case F1. An individual can be linked to a family by two different tags,
FAMS or FAMC. FAMS indicates the the person is one of the spouses in the family and FAMC
indicates the opposite, that the person is a child in the family. It is possible for a person to be
linked to more than one family since a person can be both a parent and a child at the same time.

The last section contains the family records. The family record contains information about all
the individuals in one family. The family in the example in Figure 3.5 is F1. There is a father
with the tag HUSB, a mother with the tag WIFE, and the children with the tag CHIL. These are
all connected to the family by their identification numbers, such as I1, I2, I3 and I4. Each
family have, like each individual, a unique identification number.

This is the most basic information that should be included in the family records. Optional infor-
mation could be when the parents were married or what they did for a living.
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Figure 3.5: This is the format of the family records in the GEDcom file.

All GEDcom files then end with the line 0 TRLR, that indicates a trailer record. The trailer
record specifies the end of a GEDcom transmission.

3.2 Newspaper data

The newspaper data consists of OCR scanned newspapers from the early 1800s from three major
newspapers. OCR is short for optical character recognition and can be described as electronic
conversion of scanned images, where the images can be handwritten, typewritten or printed text
[22]. The information from the scanned papers have been converted to XML files that makes it
possible to extract the relevant data to create a database.

3.2.1 The National Library of Sweden

The OCR scanning of the newspapers was done by The National Library of Sweden. The Na-
tional Library of Sweden, or Kungliga Biblioteket in swedish, is of course Sweden’s National
Library. They preserve and make almost everything published in Sweden available. It can be
everything from manuscripts, books and newspapers to music, TV programs and pictures and
covers more than a thousand years back in time. The collection consist of 18 million items and
is growing daily [23].

The National Library of Sweden is an independent source for research and cares about democ-
racy, equality and the freedom to form your own opinion. Because of this, no evaluation is done
on the collected material and everything is saved as it is, regardless of the content.

The interesting media in this case is the newspapers. A recently founded project has made the
digitization of the remaining copyright-free Swedish press heritage possible [24]. This project
is the reason that three of the larger newspapers are available not only for reading online, but
also for downloading. This creates many opportunities for people with the motivation to create
something new.

3.2.2 Data format

The newspaper data that is available for downloading from The National Library of Sweden
is Aftonbladet between the years 1831-1900, Dagens Nyheter between the years 1864-1900,
Svenska Dagbladet between the years 1884-1900, Norrköpings Weko-Tidningar between the
years 1758-1786 and Norrköpings Tidningar between the years 1787-1895 [25].

The data format is basically the same for all five newspapers. Each newspaper consists of one
metadata file and a number of XML files that corresponds to each page in the newspaper, as can
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be seen in Figure 3.6. The number of pages can vary and in this newspaper there are four pages
that each have an XML file, or Extensible Markup Language file [26].

Figure 3.6: This is the file structure for each individual newspaper.

The metadata file contains basic information about the file such as the newspaper title, date
of publication and where the file was created. The most important part for this project is the
information about the XML files. The metadata file connects the XML files to the specific
newspaper, which makes is easier to go through larger sets of data.

The XML files however are the foundation to reading each newspaper digitally. The XML
files are divided into three blocks, Description, Styles and Layout. The description
block contains information such as the files name and details about the OCR process. The styles
block holds information about the different font styles used throughout the entire document. The
information given for each style is the style ID, the font size, the font family and an eventual
font style. An example of three different styles can be seen in Figure 3.7.

Figure 3.7: Example of three different styles in the XML file.

The last block, the layout block, contains all words that have been identified during the OCR
scan of the physical page and some additional information about the words. This block is
then divided into more blocks, the most important being ComposedBlock, TextBlock and
TextLine that can be seen in Figure 3.8.

Figure 3.8: This is the format of the XML file’s layout.

All ComposedBlock can be seen as the articles on the page. The article is then divided into
TextBlocks and corresponds to the paragraphs that build the article. Each paragraph is then
finally divided into TextLines that is simply each line in the article.
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In the block for each line the tag indicates whether there is a word, String, or a space, SP,
in the line. For each word there is additional information. The information given is the words
position on the page, the words width and height, the content, what style is used and the word
confidence, see Figure 3.9. The word confidence should tell if a word is correct or not.

Figure 3.9: The information for each word in the article.

3.2.3 Errors in the data

Automation is unfortunately not always as correct as one would like it to be. In this case it can
be seen on the OCR reading. The articles are automatically divided into blocks but not always
the way they would have been if it were done manually. The example in Figure 3.10 shows the
difference between how the program divides the article and how a human being would have
done.

(a) The desired blocks. (b) The current blocks.

Figure 3.10: The difference between how the files should be divided and how the files are
divided.

In Figure 3.10a there is an example on how this would be done by a person. The text have been
divided into three different articles, the second being a shorter article with the title Skola för
flickor. The article is split into three paragraphs, one for the title, one for the body text and one
for the footer, and then each line is separated.

The same text has then been divided into articles automatically and the result differs, see Figure
3.10b. In this case the same article does not end when the third article begins, they counts as the
same. This happens often and varies from page to page on the magnitude. In some cases half
an article counts as one and another time an entire page is seen as one article even if it contains
more. This is best shown in the example in Figure 3.11.
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Figure 3.11: The green rectangles represent the different articles on the page and the red rect-
angle is how the program divides the articles.

This is the second page from Aftonbladet for January 2, 1863 and it contains 30 different articles
but when it was scanned the program only divided it into one large article. This will pose as a
problem if a specific word is found in an article and one want to show the article in its entirety
to give more context. In this case the entire page would be presented and the user would be non
the wiser.

The OCR scanning in itself is also a problem since the correctness of the word is most crucial
when the purpose is to search for a specific word. When the words were read the result varies
from the correct word, to some minor spelling errors, to a mixture of letters that do not make
sense.
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The difference between the actual words and the read words can be seen in Figure 3.12. This
article contains 121 words and only 89 of them are spelled correctly. This means that only 74
percent of the words will be searchable.

(a) The actual text in the article. (b) The text that was read from the article.

Figure 3.12: The difference between what the text says and what the program reads.

To get a better view of the extent of the problem a few tests were done manually on four of
the articles from the newspaper Aftonbladet for January 2, 1863. The result can be seen in
Table 3.1. This gives an average matching percent of 78.36, quite a low number considering the
importance of it.

Table 3.1: The match rate for four different articles in Aftonbladet for January 2, 1863.

ARTICLE WORDS CORRECT WORDS MATCH RATE

Article 1 121 89 73,55 %

Article 2 50 39 78,00 %

Article 3 260 218 83,85 %

Article 4 41 32 78,05 %
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Effect map

When a company wants to be able to explore and describe the value from an investment a model
called effektkarta, from now on referred to as an effect map, can be used [27]. It describes how
users behave when they use the service and what the solution therefore must provide in order
for the users to experience the service as valuable. The effect map contains the conditions, or
requirements, for the service to be considered successful. This means that it is possible to test
solutions both early and continuously. Users are prioritized after their contribution to the effect
goal, which provides the best possible support for designing solutions and planning the project.

The effect map created in this project was designed together with the two supervisors at Track-
uBack to get a combination of what they wanted and what the product might need to accommo-
date all the users.

4.1 Effect goal

Why do we make the investment?

This is the first question asked when starting a project. Why do we actually need the project,
what is the goal that needs to be achieved? To make sure that the goal is achieved it needs to be
measurable. The best is to specify around two measurement areas and exactly how they will be
measured. This could for example be a questionnaire or a before and after measurement.

The goal for this project is to contribute to an increased understanding and a greater interest in
your own history. This goal will be measured with two different questionnaires, one that focuses
on increased understanding and one that focuses on continued use.

With increased understanding it is important that at least 80 % should feel that the service made
it easier to understand connections between important people, places and events. With continued
use it is important that at least 80 % should want to continue to use the service.

4.2 Use

How do we use the solution?

The next step is to decide who will be using the solution and what they want. This is more
commonly known as the users and the user goals.

19
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4.2.1 Users

In this case we have four different users; The Genealogist, The Local Historian, The Novice and
The Developer, see Figure 4.1. The two most important users will be the first two. They have a
lot in common but what separates them is that The Genealogist is more interested in the people
while The Local Historian wants to know what happened in specific places.

Figure 4.1: The four users in the effectmap used for this project; The Genealogist, The Local
Historian, The Novice and The Developer.

4.2.2 User goals

The user goals will tell what the specific user want to achieve from using the service. It can also
contain obstacles the user needs to overcome. These are the goals for the four users.

• The Genealogist will always be looking for new connections to be able to expand their
own family tree and to gain a greater understanding of their ancestors.

• The Local Historian will be more interested in learning what events might have affected
different places and how they have changed through time.

• The Novice has not chosen to delve into his own family history but might be curious to
find out more. The Novice also has good computer skills, which is something the first two
users may lack.

• The Developer maintains the technology and would like to find smart and flexible meth-
ods to always keep the functionality and appearance fresh.

4.3 Solution

What should we do?

The last step will be to specify different characteristics for each user. This should be a feature
or quality that needs to be a part of the solution to match the users goals. The characteristics
should be formulated well to make it easier to observe if the solution meets the requirements.

The characteristics can also have specific function requirements, design ideas or content that
will contribute to the solution characteristics.

The complete effect map with the effect goal, users, user goals and characteristics can be seen
in Appendix A.
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Method

The aim of this project is to create a database of old newspaper scannings that will make it
possible to search for more information about a certain persons life. This is then divided in to
two parts, to create the database and to create the search function that will later be combined
with the GEDcom file and the newspaper database, see Appendix B.

The existing data contains of five different newspapers, Aftonbladet, Dagens Nyheter, Svenska
Dagbladet, Norrköpings Weko-Tidningar and Norrköpings Tidningar. Since this together is a
total of 262 years and every year has approximately 365 days it will be a lot of data. The
file structure also varies from newspaper to newspaper which makes a general approach very
difficult. Due to this the method will only be applied to Aftonbladet.

5.1 Newspaper database

The easy way to explain the first step can be seen in Figure 5.1, but lets go into more details.
When creating the database for the newspapers the first step is to extract all the necessary
information from the provided XML files. That means that all files needs to be searched through.
The extracted information is then put into a new database.

Figure 5.1: The simple explanation of part one of the aim of the project.

The information that is considered interesting is of course the words that make up the newspa-
per. But a word alone do not provide much context so more information needs to be added to
the database. This would include the name and publication date of the newspaper, the article in
which the word was found and so on.

21
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5.1.1 File structure

For each newspaper there is a metadata file and a XML file for each page in the paper. The file
name will vary depending on the publication date, just like the two examples in Figure 5.2 and
Figure 5.3.

Figure 5.2: The structure of the metadata file name.

Figure 5.3: The structure of the XML file name.

The first part in both file names, bib4345612, represent the specific ID the item has in the
LIBRary Information System, or LIBRIS for short. LIBRIS is a national search service with
information about titles in Swedish libraries [28].

The first file to work through is the metadata file for a specific date. In this file there are three
interesting variables that is extracted; the publication date, the title of the newspaper and most
importantly the file paths. The file paths are the file names for the unspecified number of XML
files that is connected to this metadata file. These will then be used to read through the XML
files where the real information is stored.

The XML files will first of all reveal the different styles used throughout the file. These are ex-
tracted to later be stored in the database. The algorithm will then go through each ComposedBlocks,
TextBlocks and TextLines one by one. This is where the words and all the information
about them are found. The information that is saved, besides the actual word, is the words
style, the word confidence and what TextLines, TextBlocks and ComposedBlocks it
is found in. The different parts of the database will therefore be the styles, the articles and the
words in the articles.
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5.1.2 Database structure

The database was created as a MySQL database. MySQL is an open-source relational database
management system [29]. This made it easier to create the search function because the query
can be used. The query is the most common operation in SQL, that makes use of the declarative
SELECT statement [30]. An example of this can be seen in Figure 5.4. The result would be the
salary of an employee named John Doe.

Figure 5.4: The structure of a MySQL query that gets the salary of an employee with the name
John Doe.

The newspaper database will consist of five tables; articles, categories, articles_words,
styles and locations. The first table, articles, will give an overview of all the differ-
ent articles that exists in the database, see Table 5.1. For each article there will be a unique ID,
the article ID from the XML file, the newspapers name, the publication date, a category and all
words in the article as one long text.

Table 5.1: The structure of the table articles with example data.

ID articleID newspaper publicationDate category articleText

1 ARTICLE23848856 aftonbladet 1831-01-03 Default N:o I Månd...

2 ARTICLE23848857 aftonbladet 1831-01-03 Default BOLAGS-...

3 ARTICLE23848858 aftonbladet 1831-01-03 Default AFTONBL...

What a specific category means can be explained by looking at the table categories, see
Table 5.2. Each category have a number of tags. These tags indicates that this specific word
should be found in the article with the same category.

Table 5.2: The structure of the table categories with example data.

ID category tags

1 Births födda, födsel, född

2 Deaths döda, avled, döde

3 Marriages vigsel, vigde, vigda, bröllop

The table articles_words will give more specific information about each word, see Table
5.3. Besides the actual word, the most relevant information in this table is a unique ID, ID:s
for what line, text block and article block the word belongs to, what font style is used in the
newspaper and the word confidence. The last three columns, R, G and B represent the color
value for the word confidence and will be used for the visualization. This will be discussed
more in Section 5.4.
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Table 5.3: The structure of the table articles_words with example data.

ID composedBlockID textBlockID lineID word styleID wc R G B

1 ARTICLE23848856 ZONE231305156 Line1 N style1 0,27 255 138 0

2 ARTICLE23848856 ZONE231305156 Line1 :o style1 0,4 255 204 0

3 ARTICLE23848856 ZONE231305156 Line1 I style1 0,25 255 128 0

One table, styles, will be used to keep track of all possible font styles used in the newspapers,
see Table 5.4. Each style will have a unique ID and a styleID, that will only be unique for each
page in a newspaper. To be able to separate the styles there will also be specified what paper it
is from, when it was published and what exact page it is used in. It will also be specified what
font size, what font family and whether the style is bold, italic, underlined or a combination of
these.

Table 5.4: The structure of the table styles with example data.

ID newspaper publDate page styleID fontSize fontFamily b it u

1 aftonbladet 1831-01-03 1 style1 22 Times New Roman -1 0 0

2 aftonbladet 1831-01-03 1 style2 23 Times New Roman -1 0 0

3 aftonbladet 1831-01-03 1 style3 52 Times New Roman 0 0 0

The last table, locations, contains at the moment villages and parishes for some provinces in
Sweden, see Table 5.5. This is used to connect places with articles. If a person lived in a specific
village, it will open up the possibility to search for relevant facts about the corresponding parish
as well.

Table 5.5: The structure of the table locations with example data.

ID village parish province

1 Abusa Hällestad Skåne

2 Agelund Hällestad Skåne

3 Billemaden Hällestad Skåne

5.2 Categorizing articles

Since there is no obvious categorization done on the articles from the start this will have to be
done when the article is added to the database. This will be done by implementing specific tags
for each article. One article can have multiple tags, more tags will make it easier to categorize
an article. If a word in the article corresponds to a tag used for a category, the article will be
assigned that category. This means that an article could belong to more than one category. If
no category is assigned, the article will get a default value instead, indicating that it does not
belong to any categories.
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Currently each category and all the tags is added manually, which of course takes up a lot of
time. It is possible that categories are overlooked or forgotten and for each existing category
there is only a handful of tags if no more is added. Since it is hard to anticipate what words
could exist in an article there is easily many tags that could be used but that is not.

5.3 The search function

To be able to use the information in the newspaper database a search function needed to be
implemented. The basis for this is that a GEDcom file is needed where specific words are
extracted to a list. This list is then used together with the already existing newspaper database
to search for articles that contain the chosen words. This is then presented to the user. The
procedure is seen i Figure 5.5.

Figure 5.5: The simple explanation of part two of the aim of the project.
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Before starting on the search function itself the database connection needs to be established.
When this is done the GEDcom file from the family tree is chosen. The next step is to actually
decide what words to search for. This is chosen from the GEDcom file to get the words that will
be specific for different individuals, such as names, living locations, date of birth or occupation.

These words are put into a list that the search function will need to loop through. Each word is
put into a query like the example in Figure 5.6 where the word to search for is John Doe.

Figure 5.6: The MySQL query retrieve all articles with the words ’John Doe’.

This will give the function all the articles where the word appears. To get the information about
the articles in questions, a second query is required, see Figure 5.7.

Figure 5.7: The MySQL query retrieve information from a specific article.

This MySQL query will retrieve the name of the newspaper, the publication date and the text in
the article where the ID is ’ARTICLE23848988’. This information is then returned to the user.

5.4 Visualization

The visualizations done in the newspaper module is unfortunately not as advanced as desired
from the start. At this point the existing visualization is the displayed articles, see Figure 5.8.

Figure 5.8: The first three search results for the word ’norrköping’.

The articles is displayed by showing the newspaper name and publication together with the
actual article ID at the top and then simply the text from the article. More of the thoughts and
ideas to develop the visualizations in Section 9.2.
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Evaluation meeting

All projects needs to be tested before actually launching it. This is due to the fact that almost
nothing works the first time around. The initial thought on this project was to do two separate
user tests with people from at least the first three target groups, The Genealogist, The Local
Historian and The Novice, but due to time constraint this had to change. The result became an
evaluation meeting with the two supervisors at TrackuBack. They have earlier experience on
the subject and can therefore pose as both The Genealogist and The Local Historian, since they
share many similarities.

6.1 Initial plan

This project was supposed to focus mostly on user experience and a natural step is then to do
user tests. There is often at least two tests, one to test the first prototype and a second or more
to test the prototype with the initial bugs fixed [31]. This was the plan from the beginning in
this project as well but due to the lack of time it was cut down to only one user test. When the
user test was supposed to be executed there was still no prototype ready for testing, the only
part that was ready was a simple search function that lacked any kind of visualization, and the
plan was changed once again. The user test was therefore performed as an evaluation meeting
instead were the two supervisors could look at the product and evaluate what exists and give
feedback on improvements.

The most important target groups were The Genealogist and The Local Historian and the plan
was to talk to people from Östgöta Genealogiska Förening [32]. This would include both these
target groups since the association have members that live for genealogy, involving both people
and places. These two target groups where still the main focus of the test, but the number of test
persons had to be reduced to the supervisors from TrackuBack.

6.2 The test

The evaluation, or the test form now on, can be seen in full in Appendix C. The test is divided
into two parts; the questions and then pure brainstorming. Both parts was performed in front of
a computer to enable the imagination to see what could be. The participants was asked to think
out loud and to say what immediately came to mind when exploring the prototype. The first

27



CHAPTER 6. EVALUATION MEETING 28

part of the test focused on just answering questions connected to the user goals and the users
characteristics. This was to see were the application is weak and what could be done to improve
it. These questions can be seen below.

The first section of questions was directed to both The Genealogist and The Local Historian and
the second and third section were more specific toward the specific user.

• What would be an example of the wrong information?

• How will you know that the information given to you is correct or incorrect?

• If the information is wrong, what would indicate it?

• What would make you more confident that the information is credible?

• Is the application easy to understand?

• What would make it more intuitive?

• This is data from one year from one newspaper. Is it a small or large amount of data?

• Is it easy to search through?

• What would make it easier?

• What would give you more context about a person or a place?

• Should a person be connected to different places and vice versa to give more information?

• Would you recommend this to your family, friends or colleagues?

• What would make a person want to tell their colleagues about the application?

These questions are specific to The Genealogist.

• What different events would you like to be able to search for?

• What would you expect to get if you searched for example “crimes”?

• Should this be combined with the search for a person or a separate feature?

• How should the family tree be incorporated?

• What information would be interesting to extract from one person?

These questions are specific to The Local Historian.

• How could the application be used without the family tree?

• What benefits would there be if the family tree was removed?

The second part of the test was just to brainstorm ideas and what possibilities that exist. What
is missing from the application and what could be improved? Is there something that should be
changed and why? The reason why something should be different is always important since a
user might see the product from a different point of view than the developer.
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6.3 Result

The full answers to the questionnaire can be read in Appendix D. A summary of the supervisors
answers and ideas is written below.

6.3.1 Part 1 - Questions

The credibility is a big issue. First of all the user needs to be able to compare the digitized text
with the scanned images for each page. This is mostly because the technology is not advanced
enough to see if the digital word is the same as in the newspaper. A human could see the
difference which is why that would be necessary to ensure the credibility.

The visualization needs improvement. The supervisors would like a search field at the top and
the articles below. Clear feedback is important to know that the application is searching, for
example a loading indicator. The words found should be highlighted to help the user see if the
article is relevant or not.

When more data is added it is important to implement some kind of filtering and the catego-
rization of the articles. The articles found should be able to be filtered by for example category,
date or importance.

The last improvement would be to be able to search freely and to combine the search func-
tion with a family tree. This would make the application useful to both genealogists and local
historians.

6.3.2 Part 2 - Brainstorming

Since the data have many errors regarding the spelling the supervisors would like to be able to
search for word that are similar to the actual word. For example when it has been read wrong but
also when it has an old-fashioned spelling and so on. A spell check by the user would also help
to enhance the data. There would also be helpful to highlight the searched word in the articles
presented to the user.

An interesting point of view would be to extract all the places from the articles and insert them
into a map. This would open up the possibilities to see how a certain place have developed and
changed over time.

Another aspect that changes over time is the linguistic. The way people write and spell is not
the same today as it was 200 years ago. What has changed? This could be a start at helping sort
out this question.

The last thought was about what happens after the thesis is finished. It would be helpful if
The National Library of Sweden could read the report after it is ready. There will be a lot of
suggestions of improvement of the data. If the project would be handed over afterwards it could
help with the continued work for the company.



Chapter 7

Result

This thesis work has resulted in two different parts; the newspaper database and the search
function. The database consist of a large amount of old digitized newspaper content from the
1800s and the search function allows the user to access all the data in the database. The results
from the two parts can be seen in Section 7.1 and Section 7.2 below.

7.1 Database

The resulting database of the newspaper content consists of five different tables; articles,
categories, articles_words, locations and styles. At the moment the database
contains data from Aftonbladet from 1831, in other words only one year. This could be expanded
with 69 more years from the same newspaper and 192 years from four other newspaper at this
moment. The only holding this back is computer power.

The table articles contains all vital information about each article such as the unique ID,
the newspaper and the text itself. A short example of this table can be seen in Figure 7.1.

Figure 7.1: The final result of the database table articles.

The table categories is connected to the previous table since each article should have been
categorized. This is not the case in the example above, but there are a few articles that have been
categorized with the category Foreign news.
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This table only contain three columns; a unique ID, the category and what tags correspond
to that specific category. A short example of this table can be seen in Figure 7.2.

Figure 7.2: The final result of the database table categories.

The table articles_words is an extension of the table with the articles. This table will go
into each word in each article and collect all information needed to search for specific words.
Besides the actual word, this table contain a unique ID, the article ID and what line and para-
graph the word is positioned in. It will also be able to say what style the font has and the word
confidence, that will tell if it is likely that it is the correct word or not. A short example of this
table can be seen in Figure 7.3.

Figure 7.3: The final result of the database table articles_words.

The table styles is a collection of all the styles used in all the newspapers. The information
included is a unique ID, the name of the style, for example style1, what font family and font size
is used and whether the font is bold, italic or underlined. Since the name of the styles always
start over at one in each new document it also needs to be specified from what newspaper, when
it was published and what page the style is used in. A short example of this table can be seen in
Figure 7.4.
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Figure 7.4: The final result of the database table styles.

The last table, locations, contains a small portion of villages located in Sweden. Each vil-
lage has its own unique ID and information about in what parish and province the village is
placed in. A short example of this table can be seen in Figure 7.5.

Figure 7.5: The final result of the database table locations.

Together, all the tables above make up the final database that will be used in the search function.

7.2 Search function

The search function has the base in a PHP file, which results in a website where the user can
search through the database in a simple way. The current design of the search function and how
the articles are visualized can be seen in Figure 7.6.



CHAPTER 7. RESULT 33

Figure 7.6: The final result of the visualization.



Chapter 8

Discussion

This chapter will discuss the methods used during the project and what could have been im-
proved. The result will also be analyzed to see what could be done in the future.

8.1 The files

At the start of the project the plan was to create a database from the XML files for the newspaper
data and to create a search function to make it possible to search for specific words or phrases.
This was supposed to be a small part of the project to then be able to focus mostly on the design
of the application itself. This would then be tested with different target groups to see what works
and what needs to be reconsidered and tested again. This however was not the case. There was
immediately complications discovered with the provided files. Some were minor fixes, like the
file names being different for some of the years, and some problems were more tangible.

The first step was to download all the files from The National Library of Sweden [25]. This
was proved to be harder than anticipated since all the files had to be downloaded separately.
This was solved with a Python script that helped download and unzip all the files for each year
and newspaper. What the script does is basically create the correct address for the files being
downloaded, which can be seen in Figure 8.1.

Figure 8.1: The structure of the address to where the data is downloaded.

The script will let the user choose what newspaper is being downloaded, what years from that
newspaper and where they should be saved. The user can also decide if the program should
unzip all files, some of the files or non at all and if the zipped file should be deleted afterwards.

This method worked well but was extremely time consuming. Unfortunately this was probably
the best alternative considering the files needed to be downloaded. One decision made a major
difference both considering the time it took to download but also the computer space it saved.
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This decision was to not download the JP2 images, in other words the scans of the newspaper
page. This saved time and space but it limits what the application will be able to do. The images
are important if the user should be able to compare between the digital scan or the OCR reading.
Considering the time it took to download all the files, it was a good thing that this could be done
in parallel with the next steps.

These files were then analyzed to see how they are structured. This worked well for Aftonbladet
but the other newspapers did not look the same. This made it hard to write code that would work
for all the different newspaper files. The result is that the existing code works for Aftonbladet
but not for the others. Fortunately the difference is not so big and would probably only require
a small amount of time to adjust.

8.2 The effect map

To see what the application needs, there have to be clear users and they need explicit goals.
This is done best with an effect map. The effect map were designed with the help of the two
supervisors at TrackuBack to get a clear view of what problems exist. Four users were specified
and what exact needs and goals they have. This type of process is perfect to actually be able to
test the product. In the effect map there will be at least two or three measuring points that can
be tested during the user tests and from there changes can be made to accommodate requests of
improvements from the actual user. Who else is better to say weather a product will work or not
if not the person that will use it in the end?

8.3 The database

The creation of the database was the part of this project that took the most time and was from the
beginning not supposed to be more than a means to the end. The structure of what information
needed to be in the different tables in the database was simple enough but the execution was the
part that slowed everything down.

The first problem was to find a way to save the variables from the XML file to the actual
database. This was eventually solved by saving the variables to a Comma Separated Values file,
or CSV file for short [33] that could then be imported to a MySQL datbase. The importing
was however slowed down once again when only a handful of the rows from the CSV file was
imported to the database. This only happened with the two tables that contained words or text
from the newspaper. This is because the sentences contain letters and signs that could be used to
separate cells in the database. Many different combinations were tested but there were always a
sign that appeared in text somehow. When the text is from a 200 year old newspaper one could
assume that signs like the at sign (@) would not exist but sense the OCR reading can interpret
letters like any existing character it did not work. The last solution was to use the tilde sign (˜)
as a divider even if this character also appeared a few times. Where they did occur in the text
they were substituted for a minus sign (-) because that would not change the meaning of the
text to much.
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8.4 Categorization

Since there is no automatic categorization done in the XML files this have to be done manually
for each article. The thought is to let each article be included in at least one category, preferably
more than one. This is necessary if the user should be able to filter the search results based on
what type of article they are interested in.

The method of the manual categorization is that the text in the article is analyzed and if specific
words, or tags, are found this article will be categorized with the category corresponding to the
tag found. An example can be seen in Table 8.1.

Table 8.1: Example of the categorization.

Category Tags

Births födda, födsel, född

If the words födda, födsel or född is found in an article, this article will most likely be about a
newborn or someone being born. The article will then be categorized as Births. This is a method
that definitely works but it is time consuming and requires a lot of fantasy to come up with both
the categories but also all the tags for each article.

8.5 The search function

The search function at this stage lets the user search for any word. This should be expanded
to two different possibilities, one where the search words comes from the GEDcom file and
another where the user gets to choose the words for themself. This would make it easier to
please both The Genealogist and The Local Historian.

The search function for The Genealogist will go through the GEDcom file for the chosen family
tree and search for specific words that correspond to one of the individuals in the tree. The words
are chosen from the information about the person, such as their date and place of birth, where
they lived, their occupation, date and place of death and so forth. These specific words are then
searched for in the database and the articles found are returned to the user. After that the user
has to decide if the articles are relevant or not.

The search function for The Local Historian will instead let the user choose either one or more
words or an entire phrase. These are then searched for in the database and the articles that fit the
criteria are returned to the user. Like before the user are responsible for deciding if the articles
were to their liking or not.

8.6 Visualization

The visualization was the part of the project that was supposed to be the main part. This however
did not turn out to be the case, mostly because of the many problems with the database. The
visualization at this point is more or less text at a screen. There is a lot of ideas that have not yet
been implemented, due to the lack of time.
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The idea is to first of all implement what is currently missing from the application. The plan is
to have a search bar at the top of the page, where the user can enter what information they want
to find and then underneath there will be options. If there is any specific years that are more
interesting than others a filtering option would be helpful, like in Figure 8.2.

Figure 8.2: An example of what the search options could look like.

Maybe also give the user the possibility to choose a category in which the articles need to be
included. An example of how this could look like can be seen in Figure 8.3.

Figure 8.3: An example of what the search options could look like.

When the results do show, the searched word also needs to be highlighted, like in Figure 8.4
where the word lorem has been highlighted.

Figure 8.4: An example of what the highlighting could look like.

All these improvements will be explained in more details in Section 9.2.

8.7 User test

As a result of the lack of visualization the planned user tests suffered as well. There is really
no point in testing something that barely exist. The user test was pushed forward on several
occasions and at the end the decision to remove them was taken. To still be able to get some kind
of feedback it was suggested to have an evaluation meeting with the supervisors at TrackuBack
instead. They have extensive experience in genealogy and are used to several of the tools used
when doing family research. They could therefore pose as several of the users from the effect
map and was still a good representation of the target groups. From a developers point of view it
is always helpful to know what the client thinks and feels about the product.
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8.8 Implementation

During this project there were a lot of problem with the files and the creation of the database.
Since the database needs to contain over 262 years of data, just as a start, it has to be fast and
able to handle big data. First the database was created in Microsoft Access, a small database that
can handle SQL queries [34]. This however turned out to be a problem early on since Access
only can handle databases up to 2 GB which is not even close to what would be needed. The
choice from the beginning would have been to set up an MySQL database if the Access database
had not been simpler. But since that was no longer an option the MySQL was the clear choice.
This has definitely been the best option but it have been a bit of a struggle from time to time.

To extract the files a PHP file, a recursive acronym for PHP: Hypertext Preprocessor, was created
[35]. From this file the connection to the MySQL database was established. The different tables
for the database and their content was converted from the XML files to CSV files. This method
was, after some research, the best alternative since it is easy to go from CSV file to MySQL.

8.9 Result

The result is definitely not the expected result since the entire aim of the project has shifted from
what it was in the beginning to what it ended up to be. The expectation was to actually have a
ready to use application that was properly connected to a GEDcom file and had more than one
feature. Right now the product needs a lot of development before it is close to being useful.

The concept of using old newspapers as a new source of information is very interesting. The
resulting database is very close to the initial thought, the only difference is the time it took to
actually create it. This time issue is what then made it harder to make up for the lost time on
the visualizations. With more time there would definitely be a possibility to develop a more
advanced product. All the features that are missing could be added, like giving the user the
option to filter the data by date or category.

8.10 Data criticism

The main reason for the turn this project took is unfortunately the poor OCR reading. This
has affected the process extremely much. The part of the project that was supposed to be the
start became more or less the entire project. There are two main problems with the reading, the
division of the text and the fact that approximately 30 percent of the words in each article is
misspelled or not even recognizable.

8.10.1 The text division

The project began with the inspection of the XML files thinking it would be easy to extract
the information needed. The text is divided into three different types of sections, an article,
a paragraph in the article and the lines in the paragraph. It is important that this is followed
because of the fact that the user will want to find specific articles to read. If one article is all of
a sudden an entire page it will become harder to get some context.

To give an example of how the application should be able to work, see Figure 8.5.
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Figure 8.5: The correct way to divide the articles in the XML file.

In this example, let us say that the user has searched for the word lorem. This would return one
article, ComposedBlock 1. To be more specific the word would be found in TextLine 2

and TextLine 7 in TextBlock 2 and in TextLine 10 in TextBlock 3. This kind
of precision would be possible if the texts were divided the way they should be.

Since this is not the case the search function will be flawed if the data is not improved. This
could of course be done by hand but one newspaper page consists of a XML file with anything
from three to thirty thousand lines of code. Consequently, it would take too long to manually
fix the data division.

One option is to create a project at The National Library of Sweden to improve the data, one
file at a time. This of course would take both time and money. A second option would be to do
like Project Runeberg and let the users suggest changes in the data, this would mean less time
for each individual but the corrections would still have to be proofread.

8.10.2 The OCR reading

The second big problem with the data is the OCR reading of the words, from a word printed
in a newspaper to a digital word in a file. When testing the correctness of the articles the result
was that approximately 30 percent is incorrect. This poses a major issue considering the entire
concept is built on searching for specific words.

The way the OCR reading is done is that each page is scanned twice and then each potential
word is compared between the two scans and a dictionary, see Figure 8.6.
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Figure 8.6: The first scan is compared to a second scan and a dictionary.

If the words are the same and exits in the dictionary it is a big chance that it is indeed correct.
This would be the perfect opportunity to make sure that the word is correct and actually exists.
Instead this is only done to calculate the word confidence, a variable that is not used in any way.
If this variable could be used to determine the likelihood of the word being correct and change
it if necessary it could decrease the percentage of incorrect words in the text.



Chapter 9

Conclusion

In order to streamline the search process of the data extracted from digitized old newspapers,
four research questions were asked. These questions will be answered in this part of the report
along with some general conclusions. What could be done in the future within this field will
also be discussed in this chapter.

9.1 Research questions

The four research questions will be answered below.

• How can the family information from a GEDcom file be used to search through old news-
papers?

The idea to use the information in a GEDcom file to find interesting words to search for is both
new and creative. The family information can be used to search for inspiration in two different
ways. The first is to let the user decide what about a person is relevant and worthy of searching
for and the second is to let a program decide what specific words about a person will give the
best search results.

The second option is the one that is most interesting to work with. If the user provides a program
with the family information, in this case the GEDcom file, it will take care of the rest. There can
be a lot of information about each individual in the tree and then the program can extract what
has been decided to be interesting facts to search for. Say for example that the date and place
of birth is an interesting fact, then that could be entered into the search function along with
the individuals name. To give the user some power over the results it would be possible to add
some kind of filtering to the search function that could influence what information is extracted
from the GEDcom file. It would also be possible to combine this with the categorization of the
articles. To summarize, the information from the GEDcom file could be extracted depending on
user preferences in order to search for it through the newspaper database.

• What information is relevant and how should it be presented to the user to make family
history come alive?

Exactly what information is relevant for the user does of course depend on what is desired at
that specific time. But as a general rule it is important that the user will be aware of exactly
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what has been searched for and where the results are coming from. The name and publication
date of the newspaper as well as the original scan of the page needs to be presented to the user,
besides the actual text in the article. The reason why the original scans are important is that they
will also give the user the possibility to read it, especially since there will be misspelled words
and strange characters in the digital text. But also because of the fact that it feels a bit more
authentic to see the old yellowed paper while reading an article about their relatives.

When displaying the article text it is important to highlight the words in the text that is con-
sidered important. For example the name of the individual, their occupation or the name of the
place where they lived. If there are a lot of words that have been searched for it would help the
user to know why this is considered important if the highlighted word has some kind of tooltip
when hovering the cursor over it.

The easiest and the most proven way to display the articles would be to show them side by
side on the web page. An alternative however to only displaying the articles side by side would
be to incorporate a timeline. This would give more of a perspective of how different events
have happened and affected the family over a period of time. This would definitely bring family
history alive in a new way.

• How should the different newspaper articles be categorized to get a more interesting
result?

Categorization of the articles in the newspaper would open up more possibilities for the user.
It would be possible to filter the articles which would lead to better search results. The cate-
gories would have to be predetermined since there is not an easy way for a computer to decide
that. Each category does then need multiple tags that are used to categorize the articles based
on their content. One alternative is that the developers add the tags for a category when it is
implemented. This however would be ideal for missing categories on articles just because they
did not contain the exact tag even if the meaning of the article is the same.

To manually add the tags one by one is of course a good way to create a foundation but if this
should be able to grow it needs to think for itself. It would therefore be a great example of where
artificial intelligence, AI, could be incorporated. This would give the program the opportunity
to learn from the already categorized articles what words they may contain and from there be
able to add new tags to an already existing category.

What the exact categories should be could be argued a long time since there is no right or wrong
answer. The way the categories have been created now is that they should be able to tell the user
what type of article they are about to read. If an article contains the words soldier and front
line it should probably be associated with war and therefore categorized with that. Some of
the existing categories at the moment are Births, Deaths, Marriage, Newspaper subscriptions,
Weather, Gatherings, Performances, Dances, Auctions, Shares, Teaching and Postal service.
The articles should also be able to have multiple categories, an example would be an article
about extreme weather during an outdoor event. Then the article should be categorized with
both Weather and Gatherings. In conclusion, the articles should be categorized with one or
more categories so that it is possible to predict the content of the text.

• Is it possible to decide the accuracy and correctness of the different search results based
on the information given by the GEDcom file?

The problem with names and other information that is not unique for each individual is that
there is hard to know if the result is accurate. There could exist many people with the same
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name and what then will indicate if the person found is the person searched for. Something that
is unique for each individual is their social security number, but this will of course never be
printed in the newspaper in full. There could however be information in the paper that could
indicate something like the year of birth such as the name and age of a person. Another type of
information that could be useful is where they live or what they do for a living. A person in the
paper that has the correct name but the wrong occupation can probably be considered irrelevant.

Easy eliminations could be to just look at the date when the person was born. If there is a
search result in a newspaper that has been published before the person was even born then it
can obviously be pushed aside.

There will never be a way to be a hundred percent sure that the result is accurate and correct but
there are some ways to exclude information that can be ruled as incorrect. Most of these ways
include looking at all the information about a person and see what fits.

9.2 Future work

There are two parts of this work that can be improved. The first part is the data and the search
function and the second part is the visualizations both to search for articles and when the result-
ing articles are displayed.

9.2.1 The application

The first step to improve the search function is to add more newspaper data to the database. If
there is more data the results will be better. There is at this moment possible to add 261 years
worth of data from five different newspapers and there will be more in the future, as soon as
The National Library of Sweden adds more content to the collection of downloadable data.

When it comes to the search function itself it is important to keep developing. Mostly to make it
possible to search for more than one word, for example two words that needs to be in the same
article or an entire phrase that should be searched for. Another part of the search function that
needs to be improved is the fact that it only search for words that are exactly the same. If the
user searches for a word and it is either misspelled or simply spelled in a different way because
of the fact that the papers are old there will be no match even if the word technically exists. If
it instead would search for words that are close enough when it comes to spelling, the result
might be more accurate. But it would also have to be up to the user what is desired at the time,
the exact spelling or with variations.

The categorization is a key part of this work and it would be interesting to see what could
be done if artificial intelligence was incorporated into the project. The results would be very
interesting to see. If the categories would be implemented properly it would make the filtering
of the articles much better. The user should of course not be limited to only be able to filter by
category. One way of filtering that definitely should be implemented is the possibility to filter
by date. If the person in question was born in for example 1831 then data before that year are
not as relevant and should be removed from the results. The most important reason why the
filtering needs to be developed more is the large amount of data that is gonna hit the user. If
there are too many resulting articles then it will only be overwhelming and it will be harder to
make sense of it all.
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9.2.2 Visualization

The most important change is to implement more visualizations in the application. This is the
part of the thesis that unfortunately had to be put aside because of time issues.

The first step is to create a better start for the user when to search for words or phrases. The
user should be able to filter the result by both date and categories. An example of how the filter
options could look like can be seen i Figure 9.1.

Figure 9.1: An example of what the search options could look like.

To easily get an overview of the articles presented to the user the important words needs to be
highlighted. This will make it possible to quickly see if the information is of use or not, if not
then the user will be able to move on to the next article and so on. The most used way is to add
a colored box above the word in question, like in Figure 9.2 where the word lorem have been
highlighted in two articles.

(a) First article. (b) Second article.

Figure 9.2: The word lorem have been highlighted in two articles when the user searched for it.

One feature that has been added into the database is the variable wordConfidence and it
should be used. This variable is a decimal number that corresponds to the likelihood that the
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word is read correctly, in other words how confident the program is that it is correct. This
number varies from 0 to 1 and could be used to display to the user if the digital version of the
article is considered to be accurate or not. This number could of course also be incorrect but it
is an option and worthy of exploring. The reason why this would be interesting is that many of
the words are in fact incorrect and it would be of use if this could be illustrated in some way.

There is two different alternative visualizations that would be interesting to try, both of these can
be seen in Figure 9.3. One would be to use the variable to decide the opacity of the displayed
word, see Figure 9.3a and the other would be to use a color gradient for the displayed word, see
Figure 9.3b.

(a) Showing the word confidence by decreasing
the opacity when lower confidence.

(b) Showing the word confidence by colouring
the words from red to yellow to green depend-
ing on the confidence.

Figure 9.3: Visualizing the word confidence of the scanned text with two different techniques.

When the opacity is used it is lower opacity when the confidence is low, which in some cases
could hide the word completely, which would not be optimal. Instead a gradient could be used,
see Figure 9.4, where red corresponds to 0 and green corresponds to 1.

Figure 9.4: The gradient used in the visualization in Figure 9.3b.
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A.2 Effect goal

A.3 User goals and characteristics for The Genealogist
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A.4 User goals and characteristics for The Local Historian

A.5 User goals and characteristics for The Novice

A.6 User goals and characteristics for The Developer
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