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Abstract. ITAndroids is a robotics competition group associated to the
Autonomous Computational Systems Lab (LAB-SCA) at Aeronautics
Institute of Technology (ITA). ITAndroids is a strong team in Latin
America, winning 21 trophies in robotics competitions in the last 7 years.
Our Small Size League (SSL) team started its activities in early 2017,
after ITAEx, an alumni association, provided financial aid and support
to acquire the necessary material to build a Small Size League team.
Two years later, this paper describes our efforts on the road to our first
RoboCup participation.

1 Introduction

ITAndroids is a robotics research group associated to the Autonomous Computa-
tional Systems Laboratory (LAB-SCA) at Aeronautics Institute of Technology.
As required by a complete endeavor in robotics, the group is multidisciplinary
and contains about 45 students from different undergraduate and graduate en-
gineering courses.

ITAndroids is regarded as one of the best robotics teams in Latin America,
winning 21 trophies in robotics competitions in the last 7 years. In Latin Amer-
ican Robotics Competition (LARC) 2018, Latin America’s version of RoboCup,
our team won 6 trophies, therefore being the team with the most number of
trophies in this competition. Moreover, ITAndroids have participated in several
(2012, 2013, 2015, 2016, 2017 and 2018) RoboCup competitions in other leagues.
In RoboCup 2018, we placed 9th in Soccer 2D and finished top 8 in Humanoid
KidSize. Notice that we have also participated in the Small Size league in LARC
2018.

We intend to participate for the first time of the Small Size League (SSL)
in RoboCup Sydney. As a new team, we want to participate in Division B in
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order to gain experience. After two years of development, we are finally able to
participate with other teams in this world tournament.

This paper presents our efforts in developing a Small Size team to compete
in the Robotics World Cup. The rest of the paper is organized as follows. Sec.
2 introduces electronics projects. Sec. 3 explains mechanical designs and devel-
opment works. Sec 4. presents our software development. Sec 5. concludes and
acknowledgments.

2 Electronic Design

The electronics project was based on the RoboFEI open source project [11]. The
team uses a modified version of the main and kicker boards from the open source
project. Over the last two years the electronics team has worked on understand-
ing and using correctly the most important features, as well as implementing its
own low-level logic to improve the robots’ functionality.

2.1 The Main Board

The main board is responsible for processing all logic functions with a Xilinx
Spartan 3 FPGA board as the component responsible for realizing the embedded
computations and the robots‘ motion control as shown in Figure 1.

Power Supply A 3 cell 2200 mAh LiPo battery is used to power the main board.
The input ranging from 11.1 V to 12.6 V is received by circuitry consisted of
various linear voltage regulators capable of giving the board inputs of 5 V, 3.3
V, 2.5 V, and 1.2 V. This is responsible for powering every component of the
board, except the motors and their drivers, which bypass the regulation circuit
and receives its energy directly from the battery. Figure 2 illustrates how the
battery voltage is transformed into suitable values for each part of the board.

Data Processing For simplicity reasons, the FPGA was used partially with the
Microblaze soft core microprocessor provided by Xilinx. For the implementation
of the features of the board like the brushless motor MOSFET drivers, the
AD converter, the radio and DIP switches, ITAndroids used the Intellectual
Property Cores (IP Cores) released by RoboFEI. These IP Cores serve as libraries
programmed in VHDL that contain the functions used to integrate components
from the main board with the firmware and, thus, with the software instructions
received from the communications module.

Communications The Radio used to communicate with the external computer
is the commonly used NRF24L01. The data received from the high-level software
includes reference wheel speeds, and kicking instructions. This information is
processed in the robot’s firmware, which converts the commands into electrical
signals sent to the individual components. The current state of the project uses
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