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1. Executive Summary 
 
Forensic scientists working to discover the identities of unidentified remains often use genealogy as 
part of their investigations. A key method in the genealogical process is genetic analysis, commonly 
through the use of files containing key information about individuals related to the deceased. These 
files, called Genealogical Data Communication (GEDCOM) files can be quite unintuitive to look 
through as they can contain thousands of events such as births and deaths of relatives as well as many 
other less useful pieces of information. Due to the nature of GEDCOM files being designed for use as 
just a way of transferring information between programs, the files are not useful without a way to better 
display the information. This project aims to create a program capable of taking several GEDCOM files 
and producing an interactive map displaying the locations of birth and death events, displayed using 
Google Earth. By creating an interactive, visual experience, potential locations of interest can be 
identified as potential birth locations of the deceased much more easily than via viewing the data in 
other mediums such as GEDCOM files or in Comma-Seperated Values (.csv) files such as those used 
in Microsoft Excel. To produce this program, three necessary subsystems were identified. These are; a 
system to parse the input GEDCOM files and create a .csv file, a system to translate from geographic 
information such as city and state names to co-ordinate data, and finally a system to produce the 
interactive map of markers showing each location noted in the original GEDCOM files. Programs 
currently exist to do these steps individually but are somewhat unintuitive and the need to bounce 
between multiple programs and multiple files results in the process being much less productive than 
it  otherwise would be. For this reason the project has created a plan to combine these three subsystems 
together so a user simply adds the GEDCOM files needed and receives the interactive map. The parser 
subsystem is to be created in Python and will operate by assessing each line of the GEDCOM file to 
determine if it contains relevant information about an event and then writing this to a .csv file via a 
writer object using the writerow() function for all of the data on each individual event. This results in a 
.csv file where each row is a list of information about an individual event, including but not limited to, 
name of person, type of event, date, location and GEDCOM identification number. This location 
information data in this .csv file is then ran through the Google Geocoding API to convert from location 
names to co-ordinate data. A sanity check is done on the resulting co-ordinates to ensure the API has 
determined a reasonable location based off of the other locations in the GEDCOM file. This is necessary 
due to the existence of multiple locations having the same name when not enough information is 
supplied, ie. “Perth” could be either “Perth, Western Australia” or “Perth, Scotland”. The end user is 
given the choice to either include the selection made or to ignore it if the location is unreasonable. With 
this .csv file then being converted into the file format used to display geographic data in Google Earth, 
Keyhole Markup Language (KML), the final interactive map is produced, including all relevant 
information about each event in the initial GEDCOM files, viewable in a visual medium. As of now the 
project team have created a basic prototype for the third subsystem and have created thorough plans for 
the design and completion of the first two subsystems. Working alongside project collabotaror and 
expert in the field Colleen Fitzpatrick will ensure the program meets all requirements and is user 
friendly. 
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      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 
GEDCOM files are and prone to errors where the applicants for genealogy were required to print data 

Figure 0.1 The GEDCOM records of Amalie Dranchmann where the bold text shows the family she was born into and is listed as 
a child [9, Fig.2 , p.45] 
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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. 

1.2 Motivation 

Visual depictions of geographic data have been regarded as a vastly superior medium for analysing 
geneologic 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-Seperated Values (CSV) file Parser 

The program created must include a means of a parsing 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. 

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. 
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1.5 Overview 

This document reviews the progress the project team have made so far, having produced a basic but 
functional Google Earth display as required in Section 1.4.4 as well as the investigations into solutions 
for the objectives in Section 1.4.1 and 1.4.2. These possible solutions include altering existing 
GEDCOM parsers and off the shelf Geocoding solutions such as the Google Geocoding API. These 
methods will be further developed in the final report. The document also includes a completion plan 
giving the timeline and methods for the completion of the project. 
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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. 

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 geneologists 
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. 

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 
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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 the 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 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 



Chapter 2 Literature Review 

 6 

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 consists 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 lived in the past [12]. All individual gene also consists of allele 
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 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 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 sequence of mitochondrial DNA which have had polymorphism 
variations which have occurred over 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 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 consists 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 upload their SNP data which is open for public which aids in 
comparing related pairs with the use of the large scale SNP data available currently [1].   
 
  

2.4 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.  
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3. Project Development 

The following chapter discusses the project progress and what each member of the group has 
contributed to the development of the project. Furthermore, the results found have also been discussed 
in the following chapter.  

3.1 Project progress 

The progress of the project so far can be separated into four sections, three based around the  objectives 
and the tasks related to them, and one section for wider study of the subject matter and needs of the 
project.  

As this project was started fresh this year with no prior projects to continue from, the first thing the 
project group did was discuss the explicit requirements with the supervisor and, when available, the 
collaborator Colleen Fitzpatrick. These discussions along with study of genealogy gave a greater 
understanding of what is needed from the project. It was from these discussions that the list of objectives 
was formed and the priority of them was determined. 

Initially the project team began work on a program written in JavaScript using the Google Earth Engine 
API to produce markers on a map. The basic form of this program was completed on April 14th. The 
program was able to take a list of names, descriptions and coordinates and produce markers on a Google 
Earth map. The markers were able to be colour coded based off of the description and interacting with 
the markers would bring up the name of the individual associated with the marker. The information in 
the list was taken from an array that was imported from a .csv file. The outcome of this project can be 
seen in Figure 3.1. This program fulfilled most of the requirements of Objective 3 but due to the way 
basic markers are handled in Google Earth the program would take several seconds per marker to 
produce the map as each marker is added as its own layer to the map. This time delay was not a deal 
breaker for Colleen, however whenever the zoom level of the map was adjusted then markers would 
have to reload and this was too inefficient to be useable. As such, a second program was created, this 
time using the Google Maps API instead of the Google Earth API. The result from this program can be 
seen in Figure 3.2. This allowed better interactivity with the markers, as info windows could be created 
housing additional information about the associated individual and did not face the same loading and 
reloading issues. Being much faster and with greater customizability than the Google Earth API 
program, this was decided as the better solution. After a Zoom meeting with Colleen to discuss existing 
programs and how this was done in the past, the program Earth Point was discussed. This program was 
capable of everything our program could do, with a cleaner look and as such Colleen has said she is 
comfortable working with this program in the future and directed us toward focusing our work toward 
completing the programs to convert from GEDCOM files to .csv as this is the functionality that is most 
needed.  

Prior to this Shaun Fernando had already begun investigating methods for converting GEDCOM files 
into useable data for the rest of the program. Furthermore, he worked on finding more relevant literature 
which discussed more on how genetic genealogy worked. Hence, can be used in the theory and methods 
section of the literature review.  After the discussion with Colleen, Harrison Boyce began to assist 
Shaun in looking into various parsers such as the GEDxlate parser and formed the basic plan for the 
parser functionality. Furthermore, GEDCOM-parser has also been looked at to see what functionality 
it possesses compared to GEDxlate to determine which approach is more suitable and efficient to parse 
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GEDCOM files. In terms of the parser, a few approaches have been taken to start the program. However, 
they have not been successful in fully implementing the parsing of GEDCOM files. Hence, currently 
an implementation where the combination of different methods is being tested. 

Along with the work done on the parser, Geocoding solutions were investigated to find suitable options 
for use in the project. Initial plans were to implement free geographic lookup tables to convert location 
data from address to coordinate but with the discovery of the Google Geocoding API, that became the 
decided path for the project provided sufficient funding could reasonably be generated by the project to 
cover the $5 per 1000 calls fees involved with using the API. The idea of a monthly fee for use of the 
program was floated by Colleen as a fair way to get funding from those in the genealogic community 
to cover the API fees. An average GEDCOM file contains around 200-300 individual’s events and 
investigations into unidentified persons will generaly involve around 5-10 GEDCOM files. These add 
up to approximately 1000-3000 API calls per investigation, resulting in an average cost per 
investigation of 2000 times $0.005, or $10. This can fluctuate highly between investigations as some 
will have much more information than others. An example provided by Colleen Fitzpatrick included 
2498 events across 8 GEDCOM files. With this estimation a pricing structure of $10 USD per month 
would cover one full scale investigations a month per user. The number of API calls will be further 
reduced by saving the details of a map after its creation so that the coordinate data can be retained 
without the need for repeated API calls on the same individuals. In addition a share feature could be 
introduced to allow collaborating investigators to access the same information without having to run 
the same API calls. If this pricing structure proves to be non viable, the option exists to pivot to a pay-
as-you-use structure wherein a user would pay for the required number of API calls. This method could 
be more unintuitive and cumbersome to users and as such the monthly price system is preferred. 

3.2 Results 

The code used to get the markers according to the geographic location on Google Earth editor is shown 
in Appendix B. Moreover the result of using the following code has been shown in Figure 3.1 which 
shows the markers for five individuals. A screen capture of the result from the Google Maps program 
can be found in Figure 3.2. The code of this program can be found in Appendix C. 

The discussion with colleen changed the timeline for the deliverables as initially the markers and parser 
were going to be finished by week eight of semester one which shows that we were ahead of our 
schedule of finishing getting markers on maps. The new date to finishing the parser has been pushed to 
second  week of semester two which is outlined in the plan shown in Figure 3.3. Currently, as mentioned 
both Harrison and Shaun are working on the best way to implement a GEDCOM parser which shows 
that both team members are on track in terms of getting the project objectives done on time.  
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Figure 3.1 Result of markers on Google Earth code showing four events near Mexico City and one in Los Angeles, coloured 
by date. 

 
Figure 3.2 Result of markers on google maps showing five events throughout Sydney 

3.3 Progress Summary 
 
The project team have so far created two prototypes for fulfilling objectives three and four, both with 
only simple functionality but approved by the project supervisor as acceptable proof of concepts. 
Solutions to the remaining two objectives have been investigated and the desired system designs 
planned. These include a GEDCOM parser for creating .csv files with the relevant information written 
in Python and a system utilising the Google Geocoding API to obtain co-ordinate information of 
locations as needed for mapping in Google Earth. The following chapter goes further in depth into the 
plans for completing these systems and the project as a whole. 
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4. Completion plan 

The plan for the future of the project can be broken down into four main sections. First, the plans for 
the completion of each of the remaining objectives (1.4.1 through 1.4.3) and finally the plan for the 
combination and testing of the program as a whole and combined system, from GEDCOM files to 
interactive map. This plan only covers the work intended to be completed by the 2022 project team in 
detail and will not fully cover potential additions in future years as the project is iterated on and 
improved. These will be covered in detail in the final report at the end of the project. Furthermore, a 
timeline of how the project will be completed is given in the Gantt chart in Appendix A. 

4.1 Objective 1 

The first system to be developed will be the parser from GEDCOM to .csv. This component has already 
been heavily investigated and existing options assessed. The team came to the decision to create a 
custom GEDCOM parser as the existing options are either too isolated to be used in a combined 
program, or unsuited to the projects needs. With a solid fundamental understanding of how the existing 
parsers work the team will first create the input system for taking in the GEDCOM file and reading the 
data into strings in Python. Once that is functional the separation of information into arrays will be done 
via checking the types of tag (FAM vs INDI, etc) and location of whitespace in the GEDCOM file. 
These separated values can then be written into a .csv file using a writer object in Python. This will be 
done using the writerow function, using the array from each individual event (birth, death etc.) for each 
row. A basic form of this subsystem of the final program is intended to be completed by the end of 
week two of semester two so testing can begin. A final, working version is intended to be completed by 
end of week four of semester two. This subsystem will be worked on by both team members with Shaun 
taking lead. Following the completion of this subsystem, the geocoding subsystem will be created. 

4.2 Objective 2 

Of the three remaining subsystems to be produced, the geocoding subsystem requires the least work. 
This is due to the planned solution being the use of the Google Geocoding API. With a robust system 
already completed and easily integrated into the other systems in the program, getting basic 
functionality of the geocoding subsystem will be quick to complete. The main work to be done is the 
implementation of a system to detect and avoid potential errors of the API that can occur through the 
API assuming a location from minimal information. For example, given the input “Perth, United 
Kingdom” the geocoding API would successfully give the co-ordinates for the city of Perth in Scotland. 
However if just given “Perth” the API would instead give the co-ordinates of Perth, Western Australia 
as this is the larger city. As such a system will be created to give the user the option of selecting potential 
options or simply removing the event from the list if not enough information is detected. In general, 
two levels of location information (city and state, city and country, etc.) will be considered acceptable 
while single level information (city only) will be tested. The co-ordinate output will be measured against 
recent outputs and if sufficient disparity is found the user will be prompted to discard or accept. This 
system is planned to be completed by the end of week five of semester two. and testing to be completed 
by end of week seven of semester two. The final subsystem to be produced will be the most challenging 
and as such will be worked on by Harrison while Shaun completes the final work on the geocoding 
subsystem. 
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4.3 Objectives 3 and 4 

This subsystem will be the solution to objective 1.4.3, the .csv to .kml converter. This subsystem is 
similar to that of the GEDCOM to .csv parser but where that subsystem only requires a conversion of 
file types, this subsystem must create a map from scratch using information given. This means much 
greater customisation and adjusting of data presentation is required. To begin, the simplest form of 
markers will be produced as shown in the example code in the appendices. These markers will initially 
be solely based off the co-ordinate data from the .csv files. Once simple markers are produced, 
additional information will be added and the markers made interactive to show the additional 
information. This section will require the most work and currently has the least research done into it as 
the project collaborator, Colleen Fitzpatrick has deemed it the least important due to the existence of 
Earth Point which does a sufficiently good job as a .csv to .kml converter. The planned completion of 
this subsystem is end of week eight of semester two but due to the lack of need for this subsystem it 
may end up being that a simple program is created, capable of displaying much of the required 
information and fulfilling objectives 1.4.3 and 1.4.4 but not sufficient to outdo the existing option of 
Earth Point. As such it may fall to future groups to iterate on this component to create a truely superior 
option with full integration into the other subsystems for smooth operation by the end user. 

4.4 Combined System 

Following the completion of the second subsystem, the two completed subsystems will be integrated 
into each other. The result of this will be a program capable of taking a GEDCOM file and creating a 
.csv file with co-ordinate data instead of location names. This should be simple to do as each subsystem 
program has a defined input and output and the output of the GEDCOM parser is exactly what is needed 
for the input of the geocoding system. This is intentional design and should save time for the project 
team to allow further work to be done on the third subsystem, despite it being deemed as of lesser 
importance. The integration of the first two subsystems is planned to be completed by the end of week 
five of semester two and testing finished by the end of week seven of semester two. Should the third 
subsystem be completed, its integration will be as simple as that of the first two, again, due to the choice 
of input and outputs for the subsystems matching exactly. This integration is planned for the end of the 
project, around 23rd of September 2022. 

4.5 Plan Summary 
  
In summary, thorough plans have been made for each of the core subsystems of the program. A 
GEDCOM parser being written in Python, utilising the writer object, is the plan for subsystem one. 
Subsystem two will utilise the Google Geocoding API and sanity checks via the user for potentially 
inaccurate location data to fulfill objective two and subsystem three having been deemed of the lowest 
priority has been positioned as the last to be completed. Further investigations into upgrades of the 
basic prototypes created will be completed in the week s to come. Plans have been made to integrate 
all three subsystems into a single program for ease of use by the user. With these plans having been 
made and a timeline set for the completion of the project, the project shall be completed within all 
time constraints and within budget. 
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5. Summary conclusion 
 

In summary, the project aims to produce a single program capable of taking several GEDCOM files 
and producing an interactive map displaying the location of the events described in the GEDCOM 
files. This will be done through the creation of three subsystems to complete the core objectives of the 
project. Firstly a system to produce a .csv file from the event information in the GEDCOM files. 
Secondly, a system to convert from location names to coordinate data, making sure to sanity check 
locations via the user where necessary. And finally, a system to generate an interactive map via 
Google Earth, placing interactive markers at the locations specified by the co-ordinates in the .csv file. 
These systems will be integrated together into a single program to make the user experience much 
better than the currently existing methods which require separate programs and conversions for each 
step. The final program will be useable by all people interested in genealogical invesitgations but is 
primarily aimed at helping with investigations into unidentified persons by Forensic Scientists such as 
the collaborator for the project, Colleen Fitzpatrick. The project team have created a simple system for 
creating the final map when given coordinates and related information and have created thorough 
plans for the completion of the other two subsystems based off extensive research into existing 
technologies. 
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Appendix A. Project Plan (Gantt Chart) 

 

Appendix B. code used to get the markers according to the geographic location on 
Google Earth editor 
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Appendix C. Google Maps program code 

 
 

 


