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Abstract

Methods and techniques of spatial analysis
and geoinformatics are used to manage, model
and understand data regarding human mobil-
ity that unfolds in space and time, e.g., trans-
port, migration. At the same time, the study
of human mobility has a prominent place in ar-
chaeology and cultural heritage, where global
interest has recently been focused, among
other things, on prehistoric maritime move-
ments as a mean of cultural diffusion. In this
context, the proposed doctoral dissertation
aims to develop and apply modern methods
of geoinformatics and computing techniques
to model possible maritime movements during
the prehistoric period (early Neolithic) in the
Eastern Mediterranean region around Cyprus.

1 Topic

This PhD thesis examines the use of present-day
geospatial data and advanced computational tech-
niques to study maritime human movement during
the early Holocene in the Eastern Mediterranean. As
we examine a prehistoric time for which there are no
available data, apart from few documented assump-
tions which can be found nowadays regarding vessel
travel details (duration, path, etc.), this topic is con-
sidered challenging for both geoscientists and archaeol-
ogists. Towards that end, Agent-Based Modeling and
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Figure 1: Proposed Workflow

Simulation (ABMS) is the most appropriate modeling
approach and its adoption has increased dramatically
during the last decade through their use in a wide spec-
trum of disciplines (Bazghandi 2012).

The aim of the dissertation is the development of
an innovative Spatial Agent Based Model (SABM)
(Figure 1) to study maritime movement based on hy-
potheses regarding relevant factors - (modern) weather
conditions, characteristics of supposed floating means,
ability of a navigator, etc. The proposed SABM
constitutes a simulation model in which autonomous
agents present different behavioral characteristics, in-
teract with others (agents), their environment and
constantly changing their behavior depending on their
learning ability, while it contains acquisition mech-
anisms of spatial knowledge within the context of
behavioral geography, i.e the way in which agents
respond to their geographical environments through
their cognitive representations (Denis and Loomis
2007). The model will also be able to simulate trajec-
tories within the (reconstructed) maritime space of the
prehistoric Mediterranean, assess the potential con-
nectivity between possible starting and destination ar-
eas, and the time periods within a year as well, where
possible travels would have an increased success rate.
To better understand the resulting maritime routes,
methods and techniques will be adopted from the field
of data mining, and in particular routing / trajectory
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learning methods (Qi and Zheng 2016; Mazimpaka and
Timpf 2016).

2 Visualization

AliBaba using their data visualization tool named
DataV (AliBaba1) employed particle flow to illustrate
people mobility by analyzing data derived from the
signals of citizens’ mobile phones within a ten minute
period, where the moving direction of the particles in-
dicates humans’ movement in space, while the differ-
ent colors of the generated trajectories represent the
resulting fluctuations in speed of their movement.

Although the aforementioned example is not related
to maritime trajectories, it is worth mentioning that it
constitutes a really nice visual representation. Within
the aspect of this PhD topic, the generated data (tra-
jectories) will be visualised in such way highlighting
the resulting patterns and connections between them
and the external information (behavioral actions / en-
vironmental factors). To this end, we will also explore
the possibility of linking them to existing archaeolog-
ical finds in the wider region of the Eastern Mediter-
ranean. To make patterns distinct from each other,
different colors will be used depending on the possi-
ble maritime routes (port of origin, port of departure,
speed, environmental factors, etc.).

3 Reproducibility

In order to make the research widely reproducible by
the scientific community we will take into consider-
ation the Reproducible Guidelines as those were set
by the AGILE Association. Research’s data (trajec-
tories) along with a well-written documentation will
be provided in a non-proprietary format, i.e. txt files
that will be made available at a public repository that
conforms to open-access regulations. The developed
SABM and snippets of the code will become avail-
able online under an MIT license in order to ensure
that proper attribution will be given to its creator,
whereas several software libaries and packages used
will be properly aknowledged throughout the project
and model’s documentation text. Publications that
will be derived from the proposed research will be sub-
mitted in open-access journals / proceedings in order
to be publicly available, hence avoiding any publishing
limitations that might impact their availability to the
scientific community.

4 Science Communication

The conducted research of this PhD dissertation tar-
gets mainly two groups; geoscientists and archaeolo-

1AliBaba - Ahead of the Crowd: Visualizing Trajectory Data
with DataV. (2018) https://hackernoon.com

gists. As it is perceived these two groups do not have
common points of reference as their expertise majorly
differs. To better communicate the research to the first
group, the functions and variables of the model need to
be highlighted as well as the resulting patterns in rela-
tion to the environmental data and shoreline patterns
so to better understand the dynamics of the SABM
as well as its potentials and drawbacks, while for the
latter group the visualisation of the results should be
focused on the archaological aspect supporting (or not)
any assumptions pertaining to the possible maritime
connections and population exchange.

This dissertation is expected to: (a) expand the ap-
plication of spatial agent-based models in the maritime
space, thus contributing to the further development of
spatial analysis and modeling, and (b) become an ed-
ucational tool (serious game) for the development of
spatial knowledge through the simulation of sea routes
in order to better understand the various factors that
affect human mobility in the marine space.
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