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tos; Processamento de Imagem.

No dmbito do projecto do ATLASCAR2, esta dissertacdo baseia-se no es-
tudo e integracdo do simulador j& existente para assisténcia a conducgao
auténoma CARLA, que implementa uma interface baseada em ROS para
replicar o setup do ATLASCAR2 dentro da simulacdo. A ideia do uso de
um simulador de conducdo auténoma como CARLA foi proposta a fim de
simplificar a tarefa de aquisicdo de dados para o ATLASCAR2 visto que
esta é uma tarefa que se vai tornando cada vez mais dificil devido a fac-
tores como a complexidade ao nivel do setup e a calibracdo dos sensores
instalados no ATLASCAR?2, assim como outros factores como a interface de
hardware e o tempo que é necessario para fazer uma aquisicdo de dados us-
ando o ATLASCAR?2. Esta ferramenta consegue produzir cenarios préximos
da realidade e pode ser usada para testar os algoritmos que v3o ser usa-
dos no ATLASCAR?2 em ambientes controlados oferencendo um método de
validacdo que pode ser usado para avaliar o desempenho destes algoritmos
nesses ambientes antes de os testar na plataforma real. O processo de
replicacdo do setup do ATLASCAR? e os algoritmos envolvidos no CARLA
serdo descritos com mais detalhe durante a dissertacdo que inclui seccoes
onde é feita a descricdo do processo de replicacdo do setup e dos algorit-
mos, a demonstracdo de resultados produzidos através da implementacdo
do setup do ATLASCAR2 no CARLA, assim como alguns resultados pro-
duzidos de algumas experiéncias com dados simulados pelo CARLA que
inclui a utilizacdo de algoritmos de visao e outros algoritmos que estdo a
ser utilizados no ATLASCAR2.
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tors; ATLASCAR; CARLA; AD; ADAS; LIDAR; Object Detection; Image
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Within the scope of the ATLASCAR?2 project, this dissertation is based on
studying and integrating the already existing autonomous driving assistance
simulator named CARLA that implements an interface based on ROS to
replicate the ATLASCAR2 setup in the simulation. The idea of using an
autonomous driving simulator was proposed as a way to simplify the data
aquisition process for the ATLASCAR? since this process keeps on getting
more and more difficult due to factors such as the complexity in the setup
and the calibration processes of the installed sensors on the ATLASCAR2,
as well as other factors such as the hardware interface and the time that is
required to perform a single data aquisition using the ATLASCAR2. This
tool can produce realistic scenarios and can be used for testing out the algo-
rithms that are going to be implemented in the ATLASCAR2 in controlled
environments, offering a degree of ground truth for these algorithms that
can be used to evaluate the performance in these environments before im-
plementing them in the real platform. The replication of the ATLASCAR?2
setup process as well as the algorithms involved in CARLA will be discussed
in further detail during this dissertation which include sections talking about
the replication process and the algorithms involved, showing the results of
the ATLASCAR?2 setup implementation in CARLA as well as some other
results produced from experiments with CARLA simulated data which in-
clude the use of computer vision algorithms as well as other algorithms that
are currently being used in the ATLASCAR?2.
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Chapter 1

Introduction

In the elds of Advanced Driving Assistance Systems (ADASs) and Autonomous Driving
(AD), there have been some technological studies that have kept on growing these past few
decades in both the automobile industry and the academic environment.

It is also important to note that in AD and ADAS the use of autonomous driving simulators

is becoming more and more signi cant as they prove to be important tools for testing and
evaluating the algorithms that are going to be implemented in the autonomous vehicle before
implementing these algorithms in the real vehicle. These simulators can produce realistic
scenarios that are often used for data acquisition in datasets that in conjunction with data
labelling can be used as input for learning algorithms and work on their results.

The purpose of this dissertation is focused on the adaptation of an autonomous driving
simulator named CARLA in the context of the ATLASCAR2 project and test the results of
the simulation. These results can later on be used for research of methods to register data
using the cameras and the LIDAR sensors of the ATLASCAR?Z installed in the simulated
vehicle. This registered data is important for the vehicle to know its surroundings and later on
create models of the objects present in CARLA and therefore computer vision algorithms used
for object detection and visual perception must be tested with data registered from CARLA
in order to create these models. For this reason, a tool for testing out these algorithms using
frames gathered from the CARLA simulation will be developed.

This dissertation will also be used to evaluate algorithms that are currently being implemented
in the ATLASCARZ2, evaluating the performance of these algorithms in the scenarios provided
by the CARLA simulator. This tool can also be used to test the developed algorithms before
implementing them in the ATLASCAR2 o ering then the possibility to alternate between
simulated scenarios that can be controlled and real world scenarios.

1.1 ATLASCAR Project

The ATLASCAR is one of the projects developed from the ATLAS project, which is a
project developed by the Laboratory of Automation and Robotics (LAR) at the Department
of Mechanical Engineering of the University of Aveiro, Portugal. The focus of the ATLAS
project was to develop and enable the proliferation of advanced sensing and active systems
designed for implementation in automobiles and a ne platforms. These advanced active sys-
tems keep on being improved, or newly developed, using the data acquired from vision, laser
and other sensors.



The ATLAS team has a vast experience with autonomous navigation in controlled environ-
ments and this is especially shown in projects such as the ATLASCARL1 which was a full sized
prototype equipped with several state of the art sensors(LARIabs 2019[1]).

Currently, the ATLAS project is now evolving to deal with real road scenarios with the AT-
LASCAR?2 project being the main model which is the new full sized prototype being used for
research purposes equipped with Light Detection and Ranging (LIDAR) sensors and a camera
set. The ATLAS project was created in 2003 and it started with robot prototypes ( gure 1.1)
that were later developed to participate at AD competitions taking place at the Portuguese
National Robotics Festival. From this project, three small-sized platform robots were built,
which were very successfull having won some prizes in other robotics competitions.

As time goes on, the project grew evolving into full-sized prototypes: the ATLASCARS, AT-
LASCARL1 (gure 1.2) being the rst full-sized platform and it was based on a Ford Escort
Station Wagon, and the ATLASCAR2 ( gure 1.3) which is a full-sized platform based on a
Mitsubishi i-MIEV.

The ATLASCAR1 was equipped with several LIDAR sensors as well as several cameras. The
data acquired about its environment was gathered by the scanners present in the car which
would then process building perception into the car allowing it to move and perform tasks
autonomously, like moving and executing maneuvers in small and controlled places. In the
end, the ATLASCARL1 brought some very interesting and succesfull results which were then
adapted to the new full-sized platform of the ATLAS project which is the ATLASCARZ2 and
this was vehicle model used for research in this dissertation.

The ATLASCAR? is equipped with various state of the art LIDAR sensors and a Point Grey
Camera, and it is also a full electric vehicle, unlike the ATLASCAR1, which means it is easier
to modify, test and control unlike the previous version.

Figure 1.1: ATLAS project prototypes.[2]

Figure 1.2: ATLASCAR1 model based on the Ford Escort platform.[3]
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