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A drone network is a cyber-physical system consists of
several Unmanned Aerial Vehicles (UAVs) with sensors,
which can be implemented in a centralized or decen-
tralized manner. In a centralized drone network, every
drone reports to the host node. Based on the status of
all drones, the host node makes decisions for the entire
network, e.g., adjusts the position of each drone. A
host node can be one of the drones, or a base station
on the ground. In contrast, each drone in a decentral-
ized drone network makes it’s own decisions based on
the network information it has.

A drone network can be applied to various scenarios,
such as terrain mapping, area monitoring, emergency
assistance in a disaster zone, and signal relaying. In this
thesis, we consider a general scenario where drones are
deployed to collect and process data from data sources
that are scattered across the map. The objective is to
generate an allocation plan for the drones that maxi-
mize the amount of data being processed.

Based on the assumptions and settings, there are differ-
ent approaches for deploying the drones. For example,
under the assumption that the positions of all the data
sources are known beforehand, and every drone has
unlimited computation capacity in a centralized drone
network, we can simply deploy the drones based on the
K-means clustering algorithm. On the other hand, if
drones have heterogeneous computation capacities, a
deployment strategy with workload offloading may be
able to achieve better overall performance. It is also
possible that the position of a data source and/or it’s
data generating rate changes over time. Therefore, the
allocation of drones must be adjusted accordingly.

In this thesis1, the student is expected to develop
drone deployment strategies for a decentralized data-
processing drone network. As the first step, the student
should survey and study the state of the art in deploy-
ing and coordinating drones in a drone network. After-
wards, the student should define one or more scenarios
with clear and reasonable assumptions as target scenar-

1Other suggestions and related topics are also welcome. Please do not
hesitate to make an appointment.

ios. Based on the target scenarios, the student should
propose drone deployment strategies to achieve the ob-
jective, such as maximizing the amount of data being
processed. Eventually, the student should evaluate the
proposed strategies, and compare the results with the
state of the arts under reasonable configurations in the
simulator to conclude the studied topic. Depending on
the results of the thesis, the student might also expe-
rience how to write a scientific article.

Students should note that, the source code related to
this thesis will be publicly released and should be fully
documented to comply the rationale of open-source
software development.

Required Skills:

• Knowledgeable of C/C++ programming

• Knowledgeable of clustering algorithms

Acquired Skills after the thesis:

• Knowledge about drone system and simulator.

• Knowledge about distributed computing.
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