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1. Executive Summary 
 

When a person is unable to be identified through traditional means such as direct DNA matching or 

fingerprinting, newer fields of Forensic Engineering have been used to identify them. One such field is 

genealogy. Genealogy is the process of analysing a persons genes to find other persons who have 

matches in their DNA, thus being identifiable as relatives or ancestors of the unidentified individual. 

By finding many of these relatives a genetic history can be built for the subject and investigations of 

that history has led to many successful identifications. High profile cases solved using genealogy 

include discovering the identities of the Golden State Killer, the Canal Killer and more recently, the 

Somerton Man. This final case was solved during the duration of this project by the supervisor and 

collaborator of this project, Professor Derek Abbott and Dr Colleen Fitzpatrick. When matches are 

found for relatives, the basic information of that relative's life is stored in Genealogical Data 

Communication (GEDCOM) files. This includes many details but the most useful are the location and 

dates of the relatives birth and death. These dates and locations can be greatly useful in not only tracking 

potential locations for the subject's birth but also to find additional possible relatives to further fill out 

their genetic history. However, due to the nature of GEDCOM files being designed only for transfer of 

information between computers, analysis of this information is incredibly difficult. As such Dr 

Fitzpatrick has requested a program be made capable of taking the information present in a set of 

GEDCOM files and creating visual maps of the birth and death locations of each individual present in 

the files. This project was formed to create the required program and was successful. Written in Python 

and utilising the Google Geocoding API and a third party program, EarthPoint, the program takes in up 

to 36 GEDCOM files and converts all the relevant information into Comma Separated Value 

(.CSV)  files which are then converted to Keyhole Markup Language (KML) files for display in Google 

Earth. For the information inside a GEDCOM file to be considered of use it must include the name of 

the individual, a date of either the persons birth or death and a location, specific to the level of a city of 

the same event (birth or death). The program created achieved three main goals as required by Dr 

Fitzpatrick. First, the program successfully reduced the time it takes to visualse the information in 

GEDCOM files from a matter of days to a matter of minutes. Second, the program improved on the 

accuracy of the previous methods, accepting 15% less entries that did not fit the requirements for 

acceptance and accepting 27.1% more of the correct entries. While the project was a success and meets 

the requirements laid out by Dr Fitzpatrick improvements to the system are definitely possible. Several 

alternative APIs were investigated that could potentially increase system accuracy but would incur 

greater operating costs. Additionally the system could utlisise additional EarthPoint features to animate 

the markers shown on the Google Earth map to show individual’s migration when both birth and death 

locations are known. Each of these changes would be beneficial in some ways and detrimental in others 

and for this reason the project team recommends creating these as alternatives to the current system and 

giving the end user the option to select their preference. 

 

  



 ii 

1. Table of Contents 

1. Executive Summary ........................................................................................................... i 

2. Abbreviations ................................................................................................................. iii 

3. Key Words ...................................................................................................................... iv 

4. List of Figures .................................................................................................................. iv 

5. List of Tables ................................................................................................................... iv 

1. Introduction ..............................................................................................................1 

1.1 Background ........................................................................................................................ 1 

1.2 Motivation ......................................................................................................................... 2 

1.3 Aims and Scope .................................................................................................................. 2 

1.4 Objectives .......................................................................................................................... 2 
1.4.1 - Objective 1: GEDCOM to Comma-Separated Values (CSV) file Parser ............................................... 2 
1.4.2 - Objective 2: Get Coordinates from Location ....................................................................................... 2 
1.4.3 - Objective 3: Conversion to Keyhole Markup Language (KML) ............................................................ 2 
1.4.4 - Display in Google Earth ....................................................................................................................... 3 

1.5 Overview ........................................................................................................................... 3 

2. Literature Review ......................................................................................................4 

2.1 Existing Technologies.......................................................................................................... 4 

2.2 DNA and genealogy ............................................................................................................ 5 
2.2.1 Y Chromosomal DNA ............................................................................................................................. 6 
2.2.2 Mitochondrial DNA ................................................................................................................................ 7 
2.2.3 Autosomal DNA ..................................................................................................................................... 9 

2.3 Current methods of testing genetic genealogy................................................................... 10 

2.5 Current usages of genetic genealogy ................................................................................. 11 
2.5.1 Law enforcements usages ...................................................................................................................11 
2.5.2 Usages in deceased unknown individuals ...........................................................................................13 
2.5.3 Use of matches to create family trees ................................................................................................15 

2.6 Literature Summary .......................................................................................................... 16 

3. Method ................................................................................................................... 17 

3.1 GEDCOM parser subsystem .............................................................................................. 17 

3.2 Geocoding subsystem ....................................................................................................... 19 

3.3 KML conversion ................................................................................................................ 21 

3.4 Overall program ............................................................................................................... 21 

4. Results .................................................................................................................... 24 

4.1 Accuracy .......................................................................................................................... 24 

4.1.1 Existing systems ............................................................................................................ 25 

4.1.2 New System .................................................................................................................. 25 

4.1.3 Comparisons ................................................................................................................. 26 

4.2 Speed ............................................................................................................................... 26 



 iii 

4.2.1 Exiting Systems .............................................................................................................. 26 

4.2.2 New System .................................................................................................................. 27 

4.2.3 Comparisons ................................................................................................................. 27 

4.3 Ease of Use ....................................................................................................................... 27 

4.3.1 Exiting Systems .............................................................................................................. 27 

4.3.2 New System .................................................................................................................. 27 

4.3.2 Comparisons ................................................................................................................. 28 

4.4 Analysis............................................................................................................................ 28 

5. Discussion ............................................................................................................... 29 

5.1 Limitations ....................................................................................................................... 29 

5.2 Future work ..................................................................................................................... 29 

5.3 Achievements .................................................................................................................. 30 

6. Conclusion............................................................................................................... 31 

References ...................................................................................................................... 32 

Appendix A – GEDCOM 5.5.5 specs document ......................................................................... 35 

Appendix B- LS and JT .csv ...................................................................................................... 35 

Appendix C- MC and JT .csv .................................................................................................... 36 

Appendix D- JMC and JSS .csv ................................................................................................. 37 

Appendix E- AW and DAD .csv ................................................................................................ 38 

Appendix F- AW and DAD .ged ............................................................................................... 39 

Appendix G- AS and RC .csv .................................................................................................... 40 
 
 

2. Abbreviations 
 
DNA - Deoxyribonucleic acid 

SNP- Single nucleotide polymorphism 

KML- Keyhole Markup Language 

GEDCOM- Genealogical Data Communication 

CSV- Comma-Seperated Values 

STR- Short Tandem Repeat 

CODIS- Combined DNA Index System 

CBD- Common By Descent 

AL- Ambiguous Locations 

NL- Non-Specific Locations 

IE- Invalid Entries 

VIM- Valid Individuals Missed 

 

 



 iv 

3. Key Words 
 
DNA, GEDCOM, KML 

 

4. List of Figures 
Figure 1.1 The GEDCOM records of Amelia Dranchman where the bold text shows the 

family she was born into and is listed as a child [9, Fig.2 ,p.45] ............................................... 1 
Figure 2.1 The degree of relatedness compared with self/identical twin [6, p.4] ...................... 5 
Figure 2.2 Overview Paternal descent which is shown in the colour Blue [17, p.1] ................. 6 
Figure 2.3 Overview  of Maternal descent of an individual shown with the colour pink  [17, 

p.1] ............................................................................................................................................. 8 
Figure 2.4 SNP mutation in a DNA sequence where in the fourth nucleotide is different in the 

DNA sequences in the two people [19, p.1] .............................................................................. 8 
Figure 2.5 The use of mitochondrial DNA to determine haplogroup distribution around the 

world between 170,000 years ago until 2002 [19, p.2] .............................................................. 9 
Figure 2.6 Distribution of population where empty circles mean there were no significant 

evidence on the population[22, p.381] ..................................................................................... 10 
Figure 2.7 A picture of the Somerton Man [30] ...................................................................... 14 
Figure 2.8 Cases that have been solved with the use of forensic genetic genealogy in the USA 

[26] ........................................................................................................................................... 14 
Figure 3.1 Example of final map produced by the whole program ......................................... 23 
Figure 4.1 User interface as discussed in Section 4.3.2 ........................................................... 28 
 

5. List of Tables 
Table 2-1 C and T allele distribution in different continents and regions [15, p.1176] ............. 7 
Table 2-2 The top ten countries with  most frequent GEDmatch uploads [1, p.2] .................. 11 
Table 2-3 Cases solved in the US  with the use of forensic genetic genealogy [11, p.104] .... 13 
Table 4-1 Accuracy metrics of existing system and new system ............................................ 26 

file://///Users/shaun/Desktop/Final%20report%20-%20Group%2013223.docx%23_Toc117503947
file://///Users/shaun/Desktop/Final%20report%20-%20Group%2013223.docx%23_Toc117503947


Chapter 1 Introduction 

 1 

 

1. Introduction 
 
The following section gives an introduction to the topic of Forensic engineering science and discusses 

about the aim, motivation, objectives and the overview of the project. 

 

1.1 Background  

Human identification has been present for a prolonged period of time. Presently, some of the biometric 

technologies such as fingerprint, DNA sequence matching, face recognition ,iris identification and 

retina identification are used to identify humans [3]. The main identification methods used in the present 

are fingerprint analysis, dental analysis and DNA analysis [4]. However, finding distant relatives of 

victims is hard with the use of the current methods used to identify humans [1]. Furthermore, techniques 

used in the past such as visual identification take a large amount of time compared to the rest of the 

methods [2]. Hence, the use of a software to automate the data visualisation process would reduce the 

time spent to do the process manually. Furthermore, the use of location markers aids in determining 

where family branches which the user needs cluster geographically. Similarly, the use of Google Earth 

simplifies the process as it has the capability of having a timeline of when the family branches clustered 

during different years. This would aid in simplifying the process of human identification. 

Genetic genealogy which is the use of DNA testing in combination with genealogical research 

documents and historical documents [6]. Genetic genealogical databases have been used in the present 

to identify historical human remains [5] , human trafficking, disaster victims, criminal activities and to 

identify unknown human individuals [7]. Genetic genealogy is used in these cases due to it having high 

amounts of information when compared with DNA databases which are currently available [7].   

 

 

 

 

 

 

The standard filer type for genealogical data is called GEDCOM [9]. These files were first created in 

1984 by The Church of Latter-day Saints [8]. Before GEDCOM files were created people used 

techniques such as rekeying and direct import [8]. The rekeying technique was stopped as databases 

started increasing as it was a time consuming process and prone to errors where the applicants for 

genealogy were required to print data from their old application and rekey it onto a new one [8]. Hence, 

currently the GEDCOM file type is used which consists of a plain text and unique number system for 

each individual added to the database [9]. The following numbering system and the text format of 

Figure 1.1 The GEDCOM records of Amelia Dranchman where the bold text shows the family she was born into and is 

listed as a child [9, Fig.2 ,p.45] 



Chapter 1 Introduction 

 2 

GEDCOM files are and prone to errors where the applicants for genealogy were required to print data 

from their old application and rekey it onto a new one [8]. Hence, currently the GEDCOM file type is 

used which consists of a plain text and unique number system for each individual added to the database 

[9]. The following numbering system and the text format of GEDCOM files are further shown clearly 

in Figure 1.1 where Amanda is a child of a family of three which consists of a husband, wife and three 

children with unique numbers as shown. 

The information that is stored in GEDCOM files can be extracted and converted into a file format 

known as Keyhole Markup Language(KML) with the use of the locations of the various individuals 

stored in GEDCOM files. In terms of KML files, they are used to display geographic data in an Earth 

style map [32]. In the following project the KML files generated with the use of the information in the  

GEDCOM files are used to produce geographic data on Google Earth. KML files include lines, 

polygons, images and placemarks. Moreover, KML can also be used to overlay textures, add HTML 

content such as font styles, expose rich data and create different camera angles [31].  

1.2 Motivation 

Visual depictions of geographic data have been regarded as a vastly superior medium for analysing 

genealogic history. The project was motivated by an industry need for a simple, self contained program 

capable of displaying the relevant geographic data associated with persons listed in a given GEDCOM 

file as no such programs currently exist. 

1.3 Aims and Scope 

The project aims to produce a user-friendly program capable of taking in a GEDCOM file and producing 

an interactive map displaying the locations and information of each individual listed in the GEDCOM 

file. 

1.4 Objectives 

The project contains 4 core objectives. The completion of these objectives will act as milestones for the 

project. The objective (in order of importance) are as follows 

1.4.1 - Objective 1: GEDCOM to Comma-Separated Values (CSV) file Parser 

The program created must include a means of parsing a GEDCOM file to produce a CSV file 

with the relevant information. This includes Name, Date, Location, GEDCOM ID and Event 

Type. 

1.4.2 - Objective 2: Get Coordinates from Location 

The program created must be capable of converting from written locations (eg. Adelaide, South 

Australia) to coordinates. 

1.4.3 - Objective 3: Conversion to Keyhole Markup Language (KML) 

The program must be capable of converting the above CSV file to a KML file for use in Google 

Earth. 
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1.4.4 - Display in Google Earth  

The program must be capable of displaying an interactive map via a Google Earth type program, 

the details of which is given in the KML file. 

1.5 Overview 

This document reviews the finals results obtained by the project team through completing the project. 

It will be broken down into several components which include the literature review, method, results and 

the discussion. The literature review section will provide an overview of relevant information that will 

give a deeper understanding of the project. The method section will provide a summary of how the 

whole program was created with the use of the subsystems that were created in relation to the relevant 

objectives. The results will discuss the results obtained with the new system and compare the obtained 

results with the existing system. Finally, the discussion section will discuss the limitations, future work 

and achievements in the project. Furthermore, in terms of achievements, the report will emphasise 

whether all the objectives in the project were achieved or not, in the case where an objective was not 

met, the reasons for why it was not met will be discussed. 
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2. Literature Review 

The following chapter provides information that is related to the topic of genetic genealogy. As this is 

a fairly new technology there are not a lot of literature available on it. Hence, the following section 

consists of related material to the topic of genetics and genealogy and gives a brief overview about the 

existing technologies that are present. Moreover, provides an overview of the usages of genetic 

genealogy in the present and the method is used to generate results with the use of genetic genealogy 

for the mentioned usages.  

2.1 Existing Technologies 

Currently there are no programs available that are able to complete the full conversion from GEDCOM 

to a visual representation. However, there do exist products capable of doing individual steps. These 

existing technologies have been extremely helpful for the project, both as examples to pull information 

from to create better programs but also as potential options to incorporate into the project itself. The 

existing technologies that are useful to the project can broadly be separated into three categories, 

GEDCOM parsers, Geocoding solutions, and Google Earth projects. Each of these categories give 

information toward the completion of objectives 1 through 3 respectively. 

Many GEDCOM parsers exist, for varying languages and to obtain various details. Github alone hosts 

hundreds of repositories of GEDCOM parsers in various languages and many formats for the parsed 

information [10]. Many of these parsers do not retain the information required for this project and are 

thus not suitable for the project. However several projects such as this [10]by joephayes create basic 

.csv files with the relevant information. A better example of an existing GEDCOM parser is the 

GEDxlate program from GEDmagic. This program takes a GEDCOM file and translates the data into a 

variety of formats, including .csv. The program runs quickly and obtains all information required. 

However this program is still only capable of doing the conversion and thus would not satisfy the aim 

of the project. 

For Geocoding, there are many possible solutions. As with GEDCOM parsers many examples exist on 

repository sites such as Github but the broadest and most reliable solution found was the Google 

Geocoding API. Calls to this API convert addresses, both specific and general to geographic coordinates 

which can then be used to place markers on a map. Beyond the simple geocoding, there are options 

available for filtering by country, postal code and more, as well as the ability to bias toward certain 

regions. This API perfectly covers everything required for this objective and with its built in synergy 

with both Google Earth and Google Maps this is a potential solution for this objective in the project. 

With a billing cost of 5 USD per 1000 calls the program created would thus have to have some way of 

financing itself if this existing technology were to be implemented. 

For the visualisation of the geographic information, Google Earth was recommended to be used by both 

the supervisor and collaborator of the project. The program Earth Point has been used by genealogists 

to display the geographic information obtained from GEDCOM files and is quite robust, being capable 

of cycling though the location markers as a timeline is moved and separating the markers into related 

clusters. However, this Google Earth Tool is only functional for the United States and therefore lacks 

some of the functionality desired from this project. The collaborator for this project, Colleen Fitzpatrick 

has said she is happy with the Earth Point program and stated she is ok with that being used as a separate 

program to complete the third objective of the project if needed. 
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While no programs currently exist capable of meeting all objectives of the project, a program was 

previously available that could cover the first three objectives, and combined with Earth Point was a 

viable solution for experts in the field such as Colleen Fitzpatrick. Unfortunately from speaking with 

Colleen the project team found this program, Gen Detective, was no longer functional in the way it 

previously had been and was thus no longer viable for her work. As such the project team began further 

investigations into existing literature in the field to better understand what was required for the project. 

 

2.2 DNA and genealogy 

In terms of genetic genealogy, the use of genetic genealogy aids in creating a hierarchy of family or 

biological relationships between individuals. Furthermore, genetic genealogy can also determine the 

type of relationship between individuals [11]. Genealogists have the option of testing three different 

types of information in DNA when looking for genetic connections between individuals which consists 

of Y-chromosomal DNA, mitochondrial DNA and autosomal DNA. Mitochondrial DNA consists 

information of both males and females [21].  

 

Figure 2.1 The degree of relatedness compared with self/identical twin [6, p.4]  

A common ancestor who has similar genetic characteristics can be found with the use of mitochondrial 

DNA and Y-chromosomal DNA. Furthermore, both DNA types can also be used to identify migration 

[11]. The three types of information in DNA mentioned play a huge role in determining the locations 
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in which an individual’s ancestors lived in and the type of relationship the individual has with them. As 

seen in Figure 2.1, a hierarchy of family and their relation to one another can be produced as such with 

the use of genetic genealogical databases which is highly beneficial [6]. Hence, in the context of Figure 

2.1, it can be seen that the great-great-great grandfather of the identical twin can be displayed as such 

and the relations between other members can also be displayed.  

 

2.2.1 Y Chromosomal DNA 
 
Y-chromosomal DNA only consist of information on males. Hence, the information in Y chromosomal 

DNA can be used to determine a male individual’s paternal descent [11]. Figure 2.2 shows an overview 

on how paternal descent can be found with the use of  Y chromosomal DNA. 

 

 
Figure 2.2 Overview Paternal descent which is shown in the colour Blue [17, p.1] 

The information in the Y chromosomal DNA can also be used to study the spread of humans who live 

in the present in respect to humans who lived in the past [12]. All individual genes also consists of 

alleles which are considered as an alternate form of a given gene [14]. The Y chromosomal T allele to 

C allele transition are mostly restricted to individuals in Asia and Europe [15]. With the use of the 

following information in Y chromosomal DNA genealogists and archeologists suggest that parts in East 

and north Asia have been continuously inhabited during the past 35,000 years [15]. Moreover, the 

research done by the genealogists show that the use of Y chromosomal DNA aids in comparing the 

maternal and paternal information which aided in providing evidence of Asian paternal contribution to 

northern European populations [15].   

 

The study done by T. Zerjal et al. [15] consisted of 1154 males and as seen in Table 2.1 it can be seen 

that there is a difference in T and C allele amounts in different populations in different countries. 

Furthermore, as seen in Table 2.1 populations in southern Asian, southern European, American, African 

and Oceanic only contained the T allele. Both T and C alleles were found in Asian and northern 

European populations as seen in Table 2.1 [15].  Hence, the study provides evidence which is required 

to show Y chromosomal DNA aids in finding the distribution of the male population by comparing 

information from the paternal and maternal information and by comparing the results of the amount of 

C and T alleles.  
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Table 2-1 C and T allele distribution in different continents and regions [15, p.1176] 

 
 
 

2.2.2 Mitochondrial DNA 
 
Mitochondrial DNA is only passed down to an individual by the mother and is present in both males 

and females [16]. Mitochondrial DNA can be used to determine the maternal descent of individuals as 

it is only passed down by the mother of an individual [11]. An overview of how maternal descent is 

found with the use of mitochondrial DNA is found in Figure 2.3 below.  
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Figure 2.3 Overview  of Maternal descent of an individual shown with the colour pink  [17, p.1] 

Mitochondrial DNA has been used and currently used to determine population genetics studies and 

human evolutionary studies. One of the main reasons mitochondrial DNA is beneficial is due to the fact 

that it lacks recombination which is highly beneficial in terms of exploring genealogical relationships 

with individuals at a regional and continental scale [18].  The lack of recombination in mitochondrial 

DNA means that the sequence of DNA does not change and remains the same for many generations. 

Furthermore, mitochondrial DNA mutates much faster when compared with the DNA from the nucleus 

[18]. A mutation which is highly beneficial in tracing maternal descents is called single nucleotide 

polymorphism(SNP) which is shown in Figure 2.4 [19].  DNA consists of four chemical bases which 

store information specific to each individual which are Adenine (A), cytosine(C), thymine(T) and 

guanine(G) [13]. 

 

 
Figure 2.4 SNP mutation in a DNA sequence where in the fourth nucleotide is different in the DNA sequences in the two people 

[19, p.1] 

The single nucleotide polymorphism mutation causes a single base pair in the DNA sequence to be 

swapped out for a different nucleotide. Hence, in the sense of Figure 2.4, it can be seen that the base 

pair of guanine and cytosine of person one is different to the base pair of adenine and thymine of person 

two. Hence, mitochondrial DNA can be used to find maternal descendants by comparing patterns of 

SNP with other individuals. Individuals who have a similar patterned SNP will be considered as to 

having maternal lineage [19].  
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Figure 2.5 The use of mitochondrial DNA to determine haplogroup distribution around the world between 170,000 years ago 

until 2002 [19, p.2] 

Haplogroups are defined as sequences of mitochondrial DNA which have had polymorphism 

variations which have occurred over more than 150,000 years and correlate to the geographic 

locations of populations through maternal lineage [20]. When considering Figure 2.5, it can be 

observed that the most population in the map is shown in Africa and two haplogroups consisting of 

group M and group N branching out to other parts of the world where the haplogroup M branching 

out to Asia and haplogroup N branching out to Europe. Furthermore, Figure 2.5 shows that some 

populations turned in the direction of northern Asia which is shown by haplogroup A in the map. 

Hence, the use of mitochondrial DNA aids in finding the distribution of populations with the use of 

different haplogroups with their maternal information.  

 

2.2.3 Autosomal DNA 
 
Autosomal DNA consists of information on both  males and females. This means that with the use of 

autosomal DNA information on both maternal and paternal descents can be obtained [11]. Autosomal 

DNA provides information on most of an individual’s DNA [21]. The downside of using autosomal 

DNA is that it is unable to trace ancestors who are beyond approximately 300 years. Hence, autosomal 

DNA can be used to find ancestors in recent generations. Furthermore, autosomal DNA can be used to 

identify an ethnicity of an individual by comparing the results with different people in different 

ethnicities [21]. Presently, the combination of both mitochondrial DNA with autosomal DNA is being 

used to determine an individual’s ancestors, the spread of population and their ethnicity [22]. 

 

 

 

 



Chapter 2 Literature Review 

 10 

 
 

 
Figure 2.6 Distribution of population where empty circles mean there were no significant evidence on the population[22, 

p.381] 

 
The use of mitochondrial DNA with autosomal DNA has given results on how the population of 

people have been distributed among different countries. The distribution of people has been shown in 

Figure 2.6 where it can be seen that different haplogroups have combined together and developed 

populations [22]. Hence, autosomal DNA can be used to determine and trace the genealogy of an 

individual. Furthermore, with the combination of autosomal DNA and mitochondrial DNA the 

distribution of population of an individual’s ancestors can be found.  

 

2.3 Current methods of testing genetic genealogy  
 
The demand for genetic genealogy currently is on the rise in the field of forensic science as this is a 

fairly new technology. The tests which have been used currently mostly consist of comparison of an 

individual with a standard STR- based DNA profile [23]. Furthermore, high resolution commercial 

direct-to-consumer tests analysed under  high-density microarrays are also being used presently as they 

give information of distant relatives compared to standard STR tests [1].  

 

The amount of SNP genotype data has been increasing exponentially as the cost of testing has 

significantly reduced compared to the past. Similarly, the SNP databases available in the present is high 

and increasing exponentially [24]. This is due to the fact that many companies such as GEDmatch, 
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deCODE genetics, AncestryDNA, MyHeritage and 23andMe have entered the field of genetic 

genealogy [25].  

 
Table 2-2 The top ten countries with  most frequent GEDmatch uploads [1, p.2] 

 
 
The high amount of SNP databases have aided in the genetic genealogy technology to move forward. 

As seen in Table 2.2, users in countries such as United States, United Kingdom, Canada and Australia 

are using companies such as GEDmatch to upload their SNP data which is open to the public which 

aids in comparing related pairs with the use of the large scale SNP data available currently [1].   

 

2.5 Current usages of genetic genealogy  
 
Currently genetic genealogy has been used mostly by law enforcements for their investigations which 

mainly consists of crimes, cold cases and missing persons [28]. Furthermore, it is also used for finding 

an individual’s ancestry upon request and also to find missing deceased individuals due to 

circumstances such as war and natural disasters.  

 

2.5.1 Law enforcements usages 
 
Law enforcements in the United States have been able to solve a high number of cases with the use of 

the publicly available genealogy information. In terms of the method used in solving these 

investigations which mainly involve crimes, firstly, the forensic genetic genealogy information from 

databases which consists of genetic private data of citizens who are not under any investigation or have 

committed crimes are reviewed. Then the crime scene DNA is analysed with the genealogy data which 

is present by comparing it with close or distant relatives of the suspect and building family trees of all 

the different connections that can be formed which could be many generations long. A summary of the 

following process is shown below.  

 
 

The following method is used by law enforcement to identify potential suspects. This is only performed 

by law enforcement if the suspect’s DNA has not matched with the genetic profiles present in the 

Combined DNA Index System (CODIS) for a known offender or someone who has been arrested 

Analysing public 
genealogy data

Comparing suspect's 
DNA with close or 
distant relatives

Building family trees



Chapter 2 Literature Review 

 12 

before. Furthermore, the following process is extended for cold case investigations. In the case of cold 

cases, after the forensic DNA is published to the public to find relatives, a list of all the possible 

identities with the use of genealogy and descendancy research is generated [28].  As there are many 

complicating factors with cold cases, the found relatives with the use of the forensic DNA are narrowed 

down with the use of STR and a wide range of information that is present [26]. In terms of the wide 

range of information this can include the age of the remains and the part of a family tree which moved 

to a location which is close to the crime scene. Moreover, in some cases the use of Y-chromosomal 

DNA and autosomal DNA can be beneficial in finding  surnames of the suspects [27]. A simpler version 

of the following process is shown below in the diagram below.  

 
 

A table showing a few cases which were solved with the use of forensic genetic genealogy is shown 

below in table 2.3. 

Analysing public 
genalogical data

Forensic DNA 
published to find 

relatives

identities formed 
using genealogy and 

descendancy

Complications with 
cols cases makes it 
hard to determine 

suspects

Wide range of 
information is used 
and compared with 

STR

Use of informatiion 
from Y-chromosomal 
and autosomal DNA
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Table 2-3 Cases solved in the US  with the use of forensic genetic genealogy [11, p.104] 

 
 

As seen in table 2.3, it can be observed that cold cases such as the “Golden State Killer” have been 

successfully solved with the use of forensic genetic genealogy [11].  

 

 

2.5.2 Usages in deceased unknown individuals 
In terms of the usages of forensic genetic genealogy in deceased unknown individuals, an identical 

approach to that of the law enforcements is used to find unknown individuals. A summary of the 

following approach is shown below in the diagram. 
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The information used to draw out family trees in both cases mostly consists of birth information if they 

are available, age, death, marriage certificates, grave records and other information that is available 

publicly [27-29]. The process of drawing out family trees is a lengthy process therefore, forensic 

scientists tend to limit the relatedness according to the 3rd closest cousin or closer once a best possible 

match is found with a relative[27].  

 

An example of a recently deceased unknown individual that was managed to be found with the use of 

genetic genealogy is the Somerton Man and a figure of the following individual is shown below in 

figure 2.7. The following individual was unknown for over 70 years and was able to be solved to a 

certain individual with the aid of genetic genealogy.  

 
 

 
Figure 2.7 A picture of the Somerton Man [30] 

 

 

 
Figure 2.8 Cases that have been solved with the use of forensic genetic genealogy in the USA [26] 

When considering the data shown in figure 2.8, it can be observed that this new rising technology of 

using genetic genealogy to solve various types of cases which includes as shown in this case disaster 

victim, living does, human remains and criminals is becoming successful.  
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2.5.3 Use of matches to create family trees 
 
When considering how genealogists find matches to create family trees, these are done with the use of 

DNA matching algorithms where two individuals who share common segments of DNA are considered 

a match [26-27]. The following segments of DNA which have matches are passed on to the individuals 

from a common ancestor and are named as Common By Descent (CBD) segments [29]. Once common 

segments are identified in various individuals, genetic genealogists can form clusters with use of various 

shared matches where they can work with genetic networks to identify the most recent common ancestor 

for each of the clusters that have been found [27]. Genetic genealogists can then form family trees with 

the use of the most recent common ancestor found and then identify all the common descendants of the 

most recent common ancestor. Therefore, by performing the following method the person of interest 

can be found as they would normally lie among the group of persons found with the method of 

developing family trees with the use of the most common ancestor for each cluster formed [26]. A more 

simpler and summarised version of the following process has been shown in the diagram below.  

 

 
 

 

The following method has generally been used by genetic genealogists in ways to solve cases which 

involve crimes, unknown deceased persons and human remains. The creation of family trees with the 

use of the method mentioned above is a major and important step in finding specific persons that need 

to be found.  
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2.6 Literature Summary 
In summary, it can be observed in the following chapter that the types of information found in DNA 

such as autosomal DNA, mitochondrial DNA and Y chromosomal DNA aid in finding relationships 

which an individual has with their ancestors, their ethnicity and the movements into different regions 

of the world in the past generations. These key aspects of DNA aid in determining an individual’s 

background and aid in analysing the information found in the results during the progress of the project. 

Furthermore, it can also be observed that genetic genealogy is a rising technological field and currently 

consists of various usages and mainly is an important factor in solving missing persons cases and crimes.  
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3. Method 
 
The following section gives an overview of the method used to develop the program required for the 

project. The method section consists of three main sections.  

 

1. GEDCOM parser subsystem 

2. Geocoding subsystem 

3. KML conversion 

 

The combination of the following sections and the proper functionality of each section provides the 

functionality for the program to function efficiently and accurately. The key steps taken to develop each 

section in the program will also be discussed in the following section. Moreover, the challenges faced 

in terms of developing each section will also be discussed where applicable.  

 

 
 

 

 

3.1 GEDCOM parser subsystem 
 
The format used in GEDCOM files as seen in figure 1 is hard to understand and read. Therefore, to 

achieve a more reader friendly format, a GEDCOM to CSV parser was made which converted the 

information in the GEDCOM file into a CSV file. A more detailed result of the outcomes of using the 

GEDCOM parser will be shown in the results section.  

 

Throughout the project, the project team reviewed various parsers for GEDCOM files that are available 

such as the GEDxlate parser. The investigations into the parsers that are available showed that the 

existing options are either too isolated to be used in a combined program, or unsuited of the project 

needs. Therefore, the project team came to the conclusion of creating a custom GEDCOM parser that 

fulfils the needs of the project and that is able to be combined into the whole program without any 

errors. The basic principles on how the parser has been made is discussed below.  
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The parser has been created firstly by implementing an input system that intakes the GEDCOM file and 

reads the data in the GEDCOM file and then reads them into strings in Python. Once the following 

component was functional, the separation of the information which was in the GEDCOM file into arrays 

was done with the use of checking the types of tag (FAM vs INDI, etc) and with the use of the 

whitespaces in the GEDCOM file. The writer object in Python can then be used to write the separated 

values from the GEDCOM files into a .csv file. The following .csv conversion is performed with the 

use of the writerow function, using from each individual event (birth, death, etc.) for each row. A 

summary of the whole process of the basic principles which were used to create the parser has been 

shown in the diagram below.  

 

 

 

 

 
 

 

An example of the resulting output from the GEDCOM parser will be shown in appendix B. Moreover, 

the resulting GEDCOM parser outcomes for various lengths of inputs will also be shown in appendix 

C and D. Moreover, the specifications document in appendix a was used to understand the format of 

GEDCOM files and aided in implementing the GEDCOM to .csv parser. 
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3.2 Geocoding subsystem 
 
The geocoding subsystem is needed to convert the location data into coordinate data. As the GEDCOM 

files has information such as the location of birth for each individual present in the GEDCOM file the 

conversion of the locations is required. This was done accordance with the locations listed in the .csv 

file which were obtained from the GEDCOM files. For the following program, the solution was to use 

the Google geocoding API. The main programming language used in this subsystem was JavaScript.  

 

The basic main principles in the geocoding API consists of obtaining the relevant location information 

from the .csv file according to each individual listed. Once this information is obtained, with the use of 

the API the locations can be converted into coordinates. A summary of the following short process is 

shown below.  

 

 
 

 

 

A main challenge which was faced in this process was potential inaccuracy of the Geocoding Subsystem 

if the API assumed locations when the information provided was not specific enough. An example of 

this would be, given the input “Melbourne, United Kingdom” the geocoding system would successfully 

give the coordinates for the city of Melbourne in England. However, in the case where the location 

information is just given by “Melbourne” the API would instead give the coordinates of Melbourne, 

Victoria as this is considered the larger city. Two solutions were looked into for this issue. The first 

solution considered was to implement the Google Place Autofill API alongside the Google Geocoding 

API. This new API allows for users to interact with the system when ambiguity is detected and select 

the location from a list of options. While this system allowed for the greatest accuracy as discussed in 

Section 4.1, and was the most future proof solution, it vastly increased the time the system took to 

complete the Geocoding as the Place API is somewhat too cautious and had flagged many instances 

where alternatives technically existed but the default assumption was correct, essentially adding 

unnecessary time and requiring the user to interact much more with the system. The final issue with this 

API that caused it to be deemed unusable was the cost. This API was more than three times the price 

per use versus the Geocoding API and would thus severely increase the operating cost of the system. 

As such an alternative solution was investigated. This involved checking through the formatting of 

Obtain location from 
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Read data into the 
system
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GEDCOM files to assess the standardisation of place information. From looking through the GEDCOM 

5.5.5 Specifications, given in Appendix A the format of the location information is always given as the 

depth level in the GEDCOM (“2” for locations), followed by “PLAC” followed by jurisdictions 

separated by commas. These jurisdictions are levels of location detail such as neighbourhood, postal 

code, city, county, state, country, etc. Thus an example of a GEDCOM location line would be: 

 

                  2 PLAC Cove,Cache County,Utah,United States 

 

From this it can be seen that the level of specificity of the location can be gleaned by checking the 

number of commas as the depth of the information will always be one greater than the number of 

commas. This process of checking the number of commas was implemented into the Geocoding 

Subsystem to eliminate locations which could potentially be too non specific. Through use of the Place 

API for testing, it was decided that three levels of information was enough for locations to not have any 

issues with being too broad. While there is no guarantee that this will have 100% accuracy as there 

could exist GEDCOM entries listing, for example, a country, state and city with multiple cities of the 

same name existing in that state. This would be ambiguous but was rare enough that it was not found 

in any of the six hundred and three locations tested using the Place API which had already shown itself 

to be more sensitive than required. As such any location entries with fewer than two commas present 

was excluded from the Geocoding process and removed from the final .csv file. One additional change 

was required to the system to remove leading commas as this style of formatting is sometimes used to 

designate jurisdictions that information is not known about. Using the example above this could be 

“,,Utah,United States” if the GEDCOM file had four levels of information declared as the standard in 

the header of the file but only two levels were known for this entry.  

 

This method of designating the desired jurisdictions in the header of the file is considered best practice 

but unfortunately is not followed regularly by GEDCOM users and as such was not used in our program 

to learn the exact levels of information provided despite it being a very useful tool. To make up for the 

lack of use of jurisdiction designations a system was added to the program to do some basic level of 

detection for the lowest depth present in the location information. As the formatting requires 

information to be sorted from smallest jurisdiction to largest only the left most entry was considered. 

This entry was then evaluated rudimentarily and excluded if it included any variation of the word 

county, as used in GEDCOM formatting, immediately prior to the first comma. This system, combined 

with the above system for checking number of commas, was effective at detecting the vast majority of 

instances when a location did not include depth beyond the county level, as desired by the collaborator 

of this project Colleen Fitzpatrick. In the six hundred and three locations pulled from GEDCOM files 

by the program during testing, five entries with only county level specificity were determined to have 

been passed through to the final system. These were all entries containing Country, State and County 

information but where the county was listed just by its name, ie. “Cache”, not in the much more typical 

format of “Cache County” or “Cache Co.”. To minimize the impact of this the location information is 

provided in the final map, tied to each marker to allow for manual inspection if required. This is a way 

of introducing human verification into the system to further increase the accuracy of the system without 

the drawbacks of how it would be implemented through the Place API. This solution greatly reduces 

the need for user intervention by vastly reducing the number of county level locations that go through 

the Geocoding process. 

 



Chapter 3 Method 

 21 

Throughout this process, the Google Geocoding API used for obtaining co-ordinate information costs 

5 USD per 1000 uses. This is taken from a free monthly credit of $200 supplied by Google. This means 

that the program is able to call the API 40,000 times per month without cost. To offset the potential cost 

beyond the initial free calls, a subscription fee is to be added to the program before it can be used by 

genealogists outside the project group. To minimize the rate at which calls are made, the system includes 

a section that checks the location to be geocoded and if this location has already been geocoded by the 

program the coordinate data is simply copied from the prior element, thus saving a call from being 

wasted. This process is valuable to reduce the calls done and thus save money but is not perfect as the 

same location can be written in different ways using different jurisdictions. For example “Cove,Cache 

County, Utah” and “Cove,Utah,United States” are not recognised as the same location until after the 

Geocoding API is called and the coordinates are found to match. Still, this system can be incredibly 

efficient if consistent formatting is used throughout a GEDCOM file. For example, in a smaller 

GEDCOM file tested with only thirty three events with sufficient information, fifteen events occurred 

in the same location, Huntington, Cabell, West Virginia. Unfortunately, due to the inconsistent nature 

of GEDCOM entries,  these entries were expressed in four different ways with varying combinations 

of jurisdictions or format but that still reduced the number of API calls from thirty three to twenty two. 

While this level of success was not always present in the tests, all tests incurred some level of reduction 

of calls through the implementation of this system. 

 

To summarise, the subsystem takes the location information from the array created by the parser, does 

two checks to ensure the location is both unambiguous and detailed, checks if the location has not 

already been found, calls the Google Geocoding API to obtain co-ordinate data for the location and then 

adds that coordinate data to the output .csv file.  

 

3.3 KML conversion 
 
The conversion to KML was the simplest part of the system to produce as it utilised a commercially 

available off the shelf solution suggested by the project collaborator Colleen Fitzpatrick. This program, 

called EarthPoint, had been used by Colleen in the past for this purpose and she highly recommended 

it saying it covered everything she needed. The project team reviewed the documentation available on 

EarthPoint’s website and confirmed that it had the ability to create the required KML files with all 

details desired by Colleen including variable icons, worldwide coverage and a time slider to make 

markers only visible after their event occurred. The resulting KML file is then loaded in Google Earth 

to visually display the information. Each event has a corresponding marker placed at the coordinates 

found via the Geocoding Subsystem, the markers are labeled with the individual’s name and selecting 

a marker brings up a description box listing if the event was a birth or death as well as the location 

name. This can be useful for sanity checking results if something is suspected to be incorrect. If multiple 

GEDCOM files are converted the markers in each file are given a unique colour, up to twelve files. 

Beyond this, colours repeat. 

 

3.4 Overall program 
 
With each of the subsystems being produced and tested individually using the output of the prior 

subsystem, the combining of the systems was quite a quick and painless process. The interactions 

between subsystems and between their individual component systems are detailed in the diagram below. 

This diagram also shows the format and description of what was passed between component systems at 

each step. The processes contained within the first two subsystems are entirely managed by the project 
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program while the final step to convert to KML is done by the user via the EarthPoint program. An 

example of the final map produced by the system can be seen in figure 3.1. This map contains two 

hundred and twenty eight markers gathered from four GEDCOM files which each averaged around 

1300 lines. The markers are color coded by the GEDCOM file they were extracted from. The four .csv 

files created from these GEDCOM files can be found in Appendices B through E. 

 

A diagram of the summary of the whole program is shown below.  
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Figure 3.1 Example of final map produced by the whole program  
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4. Results 
 
As the program subsystems were produced, small tests were conducted to ensure the program was 

functioning as intended. These tests were done on a small (~1200 lines) GEDCOM file and resulted in 

a .csv file with thirty three events listed. The GEDCOM file can be found in Appendix F while the 

resulting .csv can be found in Appendix E. 

 

Note: Due to the files containing personal information about members of the public all names and 

source links have been redacted from all GEDCOM and .csv files appended in this report.  

 

With the basic tests having been done on each subsystem and all seeming well, the subsystems were 

combined and more rigorous testing began. This involved running more GEDCOM files through the 

program to see how the program performed. The program was evaluated using three criteria, accuracy, 

speed and ease of use. The testing process involved processing over twelve thousand lines of GEDCOM 

information and resulted in five hundred and ninety events being evaluated as valid information which 

were then mapped onto Google Earth. The results of these tests are laid out in the following sections. 

 

4.1 Accuracy 
 
When discussions on the requirements of the program were had at the beginning of the project accuracy 

was repeatedly mentioned as the most important part of the project, as without confidence in the 

accuracy of the system genealogists would be unable to rely on the information provided and thus the 

program would be unusable. For this reason the project team devised four metrics to analyse the 

accuracy of the program and compare that to the prior system used by Colleen Fitzpatrick. These metrics 

are: Percentage of Ambiguous Locations (%AL), Percentage of Non-Specific Locations (%NL), 

Percentage of Invalid Entries (%IE) and Percentage of Valid Individuals Missed (%VIM).  

 

%AL describes the percentage of accepted events which through testing were found to have ambiguous 

location information. This includes entries where the location has multiple options leaving the program 

to simply pick a single option (“Melbourne” could be in England or Australia, thus ambiguous). 

 

%NL describes the percentage of accepted events which through testing were found to have location 

information too broad to be 100% accurate. This includes entries where the most specific jurisdiction 

is a county or larger. These errors were deemed less impactful than %AL errors as the location is still 

generally correct whereas %AL errors can be off on a global scale. 

 

%IE describes the percentage of accepted events which through testing were found to have either not 

enough information provided to be useful (Missing a date or name) or where the information provided 

was not helpful (Placeholder names or dates) 

 

%VIM describes the percentage of valid events present in the GEDCOM file(s) that were found to have 

been missed by the program or excluded for any non-valid reason. 

 

For all these metrics a lower number is more desirable. 
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4.1.1 Existing systems 

The prior system used by Colleen Fitzpatrick among others involved using at minimum five programs 

to complete the conversion from GEDCOM to .csv, followed by using EarthPoint. This system was 

quite good in regards to ensuring no incomplete entries were allowed through as Colleen would be 

forced to check each entry manually multiple times throughout the process, giving ample opportunity 

to remove inaccurate or non specific events. Despite these manual checks, partially due to the excessive 

size of these files, many instances of non specific or broad locations were allowed through, mainly 

through accepting locations only specific to the county level or, more egregiously, state level. Given 

that this system had already been in use and Colleen had been happy with its accuracy the project aimed 

to at minimum match and preferably improve on the accuracy numbers.  

This system resulted in the following metrics: 

%AL = 0 

60 of 417 events listed were of county or state level detail, not city or better. 

%NL = 60/417 = 14.4 

%IE = 0 

417 accepted, 60 inaccurate therefore 357 correctly accepted. 133/490 missed. 

%VIM = 27.14 

 

4.1.2 New System 

The program functioned as described in Section 3, with a bias toward accepting more data points even 

if that meant accepting some with county level location detail. This could be adjusted to decrease %NL 

by increasing the comma requirement in locations from two to three but would cause a higher %VIM. 

The resulting .csv file used in testing can be found in Appendix G. 

%AL = 0 

%NL = 69/559 = 12.3 

%IE = 0 

559 accepted, 69 inaccurate, therefore 490 correctly accepted. 0/490 missed. 

%VIM = 0 
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4.1.3 Comparisons 
 

Table 4.1 shows the accuracy metrics of each system. The data shows that while the new system is not 

significantly more accurate in regards to only accepting highly detailed locations when compared to the 

previous system (%NL of 12.3 vs 14.4), it is significantly better at extracting the maximum amount of 

usable data from the GEDCOM files provided to it. While a significant improvement in accuracy would 

be desirable the most reasonable solutions discussed all require either more man hours (Manual 

checks/approvals) or greatly increase the cost of the system (Place API). Free alternatives to the Place 

API or an increase to the proposed subscription fee could be considered in future work but the program 

created matches the accuracy of the old system while significantly improving on its ability to extract 

maximum useable info. 

 

Table 4-1 Accuracy metrics of existing system and new system 

Metrics Existing System New System 

%AL 0 0 

%NL 14.4 12.3 

%IE 0 0 

%VIM 27.1 0 

 
 

 

4.2 Speed 
When questioning Colleen about her reasons for needing a new system for visualisation the main issue 

put forth was the extreme effort and time required to convert manually. As such this was the main focus 

of this project, to create a faster process for genealogists to visualise their data. 

 

4.2.1 Exiting Systems 

The current method for visualising GEDCOM files requires many separate programs and manual checks 

on the .csv file at multiple steps. This is a very time consuming process and is the main reason 

genealogists such as Colleen do not use visualisation regularly. Colleen has said that depending on the 

size of the project and number of GEDCOM files this process could currently take her anywhere from 

an hour to a few days. 
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4.2.2 New System 

The speed of the new system is bottlenecked entirely by the Google Geocoding API. While the API 

claims to have a limit of fifty requests per second in practice the result has been fluctuating between 

three and five requests per second. This resulted in the program taking on average two minutes and 

eighteen seconds to convert a moderately large GEDCOM file (~10,500 lines) into a .csv with all the 

required information. Three GEDCOM files, each between 1300 and 1500 lines (approximately 4000 

lines) were always converted together in under one minute. To estimate the time a GEDCOM file will 

take to convert, divide the total number of lines in the GEDCOM file(s) by eighty and that will be the 

approximate conversion time in seconds. 

 

4.2.3 Comparisons 

As both systems use EarthPoint for the final KML conversion and GoogleEarth to display the results 

these timings are the same. Thus the only time difference occurs between the GEDCOM to .csv 

converting methods. This is the greatest achievement of the new system, drastically reducing the time 

taken to convert from potentially days to a matter of minutes.  

 

4.3 Ease of Use 

The final key issue Colleen had with the existing system was the difficulty she had keeping track of the 

process as multiple (5+) programs were required for the conversion to .csv alone. Along with the need 

for manual adjustments the process as a whole needed improvement 

4.3.1 Exiting Systems 

The existing system is very unintuitive and is also very messy. Therefore, this results in easy to lose 

track of progress or what is needed to be done next.   

4.3.2 New System 
 
The program written in Python was converted to a Windows executable file to lessen the load on the 

user. Instead of having to install python and all the relevant libraries, prospective users simply need to 

download a zip file containing the program and its associated files, extract the files and then run the 

GEDtoCSV windows executable. This executable opens a dialog screen instructing the user to select 

the GEDCOM file(s) to be converted and allows the user to browse their device for the file via a window 

very similar to that of file explorer. When the GEDCOM(s) are selected the user is shown a message 

informing them the process can take time and it will be done when this message disappears. The output 

files are placed in the same directory as the GEDCOM files are and the user is then free to upload these 

to EarthPoint as with the old system. This User Interface can be seen in figure 4.1. 
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Figure 4.1 User interface as discussed in Section 4.3.2 

 

4.3.2 Comparisons 

This process is much smoother in the new program and having tested the new system on non 

genealogists there have been no issues despite the lack of inherent knowledge on the subject. This User 

Interface is very simple and leaves no room for error as only GEDCOM files can be selected and every 

step of the process is explained. A huge improvement over the messy old system. 

 

4.4 Analysis 
 
Overall it can be seen that the tests of the new system show it to be superior in all desired ways. With 

slight improvements in location specificity and vast improvements in amount of data converted, speed 

of conversion and ease of use the new system is a great improvement over the old system.  
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5. Discussion 
 
The following section discusses the results that were obtained from project. Furthermore, how well the 

project team performed in the project will also be discussed. The section mainly involves the limitations 

faced in the project, what possible future work can be done with the use of this project and the 

achievements which the project team has achieved by completing the following project. 

 

5.1 Limitations 
 
The project team observed a few limitations with the completed project. These mainly included the fact 

that two programs are required to fully obtain the outcome of the project and in terms of the program, 

it sometimes includes information less specific than a city name, i.e.  County name, although still less 

frequently than the prior methods. 
  
When considering the program requiring two programs to produce all the relevant outcomes, this was 

due to the time constraint that was put into the project to be finished. To create one whole program for 

the project instead of using the program EarthPoint for the KML conversion, the project team would 

have been able to create a Google Earth style map from a .csv file and build upon it to get to a fully 

functional map. This was deemed unnecessary as the EarthPoint program was sufficient for the needs 

of the project collaborator Dr Fitzpatrick. 
  
In terms of the information presented in the GEDCOM file, the locations occasionally include 

information more broad than a city name. The less specific information means that there could be a lot 

of people populating in that area according to the information in the GEDCOM files which results in it 

being hard to find a specific person of interest from all the results in the GEDCOM file. The project 

team were not able to tackle the following limitation as the less specific information was the information 

that was present in the GEDCOM files and thus could not be enhanced. Perhaps a future system could 

utilise population density mapping to implement a more accurate marker location in such cases. 

 

 

5.2 Future work 
 
The project could be extended in the future in a number of various ways. Possibilities of extending the 

project include: 

1. Making a substitute for Earth Point to create a single programs for the entire process 

• As mentioned earlier in the limitations, having two program reduces the time 

efficiency of the program. Therefore, by creating a single program it can aid in 

reducing the time taken to obtain the project outcomes. 

 

2. Creating or utilising free geographic lookup tables to eliminate potential operating cost via 

Google Geocoding API 

• The geographic lookup tables the project team found for the following project have an 

operation cost therefore, by creating or untilsing free geographic lookup tables it can 

eliminate potential operating costs associated via  Google Geocoding API. 

 

3. Option for user to select from presets for settings if major differences exist in location 

formatting outside the US (More or less jurisdictions needed for accuracy/unambiguity) 
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4. More expensive but slightly more accurate version utilising the Google Place API 

 

 

5. A system to find location information that matches prior entries even if formatted differently to 

slightly cut down on API calls and therefore cost. Unsure of how this would be implemented, 

would need more investigation to see if it's feasible. 

 

6. Utilising LineString in EarthPoint to track the movements of individuals (Birth-> Death) 

• This could also tie into using TimeBegin and TimeEnd instead of just TimeBegin. This 

would create a constantly adjusting map where dots appear and disappear as time is 

scrolled. This could be a useful addition to the standard option to show all dots as time 

progresses. Each has their benefits so having both could be a good addition. 

 

The results obtained in the following project, although they are good, there is a lot of improvement that 

could aid the following project in the future. Therefore, it would be valuable to extend this project in 

the future, to find various ways to improve the following program and increase its efficiency and 

accuracy. 

 

5.3 Achievements 
 

When considering the achievements obtained in the following project, it can be said that Objectives 

1,2  and 4 were completed at a high standard. Whereas, Objective 3 was completed with the use of the 

program Earth Point. As mentioned in the limitations section, objective 3 was not made from scratch as 

expected due to Dr Fitpatrick being familiar with EarthPoint. As such, the collaborator Colleen 

Fitzpatrick gave the KML conversion least importance for overhaul when comparing the 4 objectives 

in the project. The research and time required to implement a Google Earth style map from scratch 

would be high as mentioned in the limitations section. Therefore, the option of using the Earth point 

program was considered in this case. A more detailed explanation of the achievements obtained for 

objectives 1,2 and 4 have been discussed in the results section in Section 4 of the report.  
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6. Conclusion 
 
In summary, the project aim of producing a program capable of taking several GEDCOM files and 

producing an interactive map displaying the location of the events described in the GEDCOM files was 

achieved. This was achieved by separating the system into three subsystems, each completing one core 

objective of the project. Firstly, a system that was capable of taking the information in GEDCOM files 

and converting that information into .csv files. Secondly, a system that converts location names to 

coordinate data, making sure to sanity check locations to ensure accurate and reliable results. Finally, a 

system which generates an interactive map via Google Earth, which places interactive markers at the 

locations specified by the coordinates in the .csv file was created.In the final system the first two 

subsystems were created from scratch in Python, utilising the Google Geocoding API for obtaining 

coordinate data while the third subsystem uitilised EarthPoint to convert the coordinate data into KML 
files. This method could be adjusted in future to create a custom subsystem for KML conversion inside 

the single program to save the user some effort but was deemed unnecessary due to the project 

collaborator, Dr Fitzpatrick, having prior experience with EarthPoint and being more than happy to 

continue using it. The results of the final program improve on the prior methods of converting from 

CSV to a visual medium used by Dr Fitzpatrick in three key ways. First, the accuracy, where the amount 

of events accepted by the system that had location information beyond that of a city level was reduced 

(11% less) while the total amount of information extracted increased greatly (27% more). Secondly the 

speed at which conversions could be done was greatly increased, reducing a task that previously took 

hours or even days down to several minutes. And finally the system is much easier to use relative to the 

old system due to being more compact and requiring less user intervention and manual work. However, 

even though the results obtained in the project are good, the system could still be further worked on to 

develop more targeted methods for use outside the United States and Australia which this project 

focused on. The system could also likely be condensed down from two programs to one and a more 

monetarily and time expensive but more accurate system could be developed as an alternative by 

investigating more robust geocoding solutions and APIs such as the Place API offered by Google. 
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Appendix A – GEDCOM 5.5.5 specs document 
 

 
The specifications document was used in the project to understand the format of GEDCOM files and in 

implementing the GEDCOM to .csv parser. This document can be found with the use of the link listed 

below.  

 

Available at: ( https://www.gedcom.org/gedcom.html) 
 

Appendix B- LS and JT .csv 

 
 

 
 

 

 

 

 

https://www.gedcom.org/gedcom.html
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Appendix C- MC and JT .csv 
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Appendix D- JMC and JSS .csv 
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Appendix E- AW and DAD .csv 
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Appendix F- AW and DAD .ged 
 

 
The following shows how information is presented in a GEDCOM file at a larger scale. It is to be noted 

that there are more than 1000 lines of information. Therefore, one screenshot of how the information is 

presented in a GEDCOM file is shown.  

 

 

 

 

 

0 HEAD 
1 SOUR FTM 
2 VERS Family Tree Maker (21.0.0.388) 
2 NAME Family Tree Maker for Windows 
2 CORP Ancestry.com 
3 ADDR 360 W 4800 N 
4 CONT Provo, UT 84604 
3 PHON (801) 705-7000 
1 DEST GED55 
1 DATE 18 FEB 2018 
1 CHAR ANSI 
1 FILE REDACTED 
1 SUBM @SUBM@ 
1 GEDC 
2 VERS 5.5 
2 FORM LINEAGE-LINKED 
0 @SUBM@ SUBM 
0 @I1@ INDI 
1 NAME REDACTED 
1 SEX U 
1 BIRT 
2 DATE ABT 1935 
2 PLAC estim based on age at death 
1 DEAT 
2 DATE 23 JUL 2002 
2 PLAC Eastlake, Cayuga Co, OH 
1 OBJE @M1@ 
1 FAMC @F2515@ 
0 @I2@ INDI 
1 NAME REDACTED 
1 SEX F 
1 FAMS @F2515@ 
0 @I5242@ INDI 
1 NAME REDACTED 
1 SEX F 
1 BIRT 
2 DATE ABT 1970 
2 PLAC per fa birth 
1 OBJE @M1339@ 
1 FAMS @F1304@ 
0 @I309@ INDI 
1 NAME REDACTED 
1 SEX M 
1 FAMS @F2513@ 
1 FAMC @F1304@ 
0 @I4322@ INDI 
1 NAME REDACTED 
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Appendix G- AS and RC .csv 
 

 
 

 

It is to be noted that there are more than 500 lines of information present in the following .csv 

file. Therefore, only one screenshot has been attached. 
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