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1 Team information

Team name: Naova

Team leader (s): Olivier St-Pierre, Catarina Castro and Marc-Olivier Bisson
Team contact email addr ess: Naova@ens.etsmtl.ca

Team website URL : https://clubnaova.ca/

Country of origin: Canada

Univer sity/company affiliation(s): Ecole de Technologie Supérieure

1.1 Team Members

Naova’s team is affiliated with the Ecole de technologie supérieure university, located
in Montreal, Canada. Theteam wasfounded in 2017 and since then it hasparticipated
in five RoboCup competitions. It is composed of ten bachelor students, one master
student and one PhD.

1. Team leaders. Olivier St-Pierre (B.Eng), Catarina Castro (M.A.c), and
Marc-Olivier Bisson (B.Eng)

2. Members: Elias-David Zabaleta-Forero (B.Eng), Paul Joseph (B.Eng), Cath-
erine Ouimet (B.Eng), Camilo Vela (B.Eng), Jrémy Thu-Thon (B.Eng),
Mathieu Gagnon (B.Eng), Robyn Girardeau (B.Eng), Eliott Frohly (B.Eng),
Yassine Kali (D. Eng).



Fig. 1: The majority of the current Naova team membersfor the 2024 RoboCup sea-
son.

2 Code usage

Since 2017, team Naova has been using the B-Human release 2017 code base [1].

In 2019, the team modified the WalkEngine to add a module that makes speed walk-
ing more stable [2]. We also preformed our first testson Q-Learning [3].

In 2020, we continued our work on the WalkEngine [4] and Q-Learning [5].

In2022, we started to use our own machinelearning modelsto perform ball detection.
After the 2023 RoboCup, Naova decided to fork the B-Human code base from 2021
[1] to mitigate our localization problem as well as line and robot perception. We will
still integrate our walk controller, communication strategies and ball perception back
into the new code base.



3 Team contributions

3.1 Walk controller

In 2019, we decided to modify the WalkEngine. Since one of the most important

parts of football is speed, we looked for a way to control the motors with a higher
torque while also maintaining sufficient stability for the robot.
With the tests that were performed during the 2019 RoboCup, we concluded that our
motorswere faster with thetorque-controlled motors than without them. However, the
commands we used caused the robot to shake, affecting its stability . Thus, in 2020,
we made it a priority to implement new instructions to remedy the stability issue.
After the 2021 RoboCup, we continued to perfect it and played with thisengine at the
2022 RoboCup.

This year, we are working on a fixed-time model-free walking controller with pre-
scribed performancesensuring robustness against uncertaintiesand perturbations. The
proposed method aims to guarantee highly accurate path tracking and smooth walk-
ing. Moreover, we are also looking for robustness in the case of small collision to
ensure repetitive falling is avoided. Finally, our goal is to reach a speed of 400 mm/s
with acceptable stability.

3.2 Behavior

In our new behavior, we are now using tactics and cards based on the 2021 B-
Human code release [1] framework. We are also currently developing a new dynamic
positioning module influenced by the 2022 B-Human code release [1]. With this new
module, it will be much easier to increase the number of playerson the pitch to 7v7 in
the future. Furthermore, we are working on an algorithm inspired by B-Human's
smash or pass algorithm [6]. The purpose of our version of this algorithm isto calcu-
late a score between two points to determine the best direction to shoot or pass. This
approach will enable a more dynamic gameplay than specifically hard coded states.
We also decided to reuse our old keeper diving motions to stop the ball and improve
our old kicking motion.

3.3 Communication

For the2022 RoboCup, we implemented a first attempt at switching the communi-
cation from time based to event based. Unfortunately, this implementation did not
work as intended. However, in 2023 the team succeeded in creating the first version
of event-based communication. Finally, for 2024 we are iterating on the 2023 version
to maximizetheinformation sent per packet and therelevancy of the information sent
using a scoring system that can be modified.

34  Ball Perception

In 2020, we decided to focus on ball perception since it was one of our biggest weak-
nesses. We chose an approach using deep learning to do so. The model of choice to
perform ball detection was the YOLO model due to its ease of use and real-time ob-
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ject detection capabilities. With this module in place, we now have something signifi-
cantly better for outdoor matches and are less dependent on the manual camera cali-
bration. We now have student developed code with adequate documentation, so it is
easier for us to make modifications or update our model with newer versions and
more datasets.

Additionally, we put in place a data processing pipeline allowing usto completely
avoid manual labeling. This allows us to rapidly generate a large volume of data to
train our models. To achieve this, we used our previous ball detector to automatically
label simulation data, and then generate photorealistic images with the help of a Cy-
cleGAN model.

In 2023, we used an improved model compared to 2022. Thisyear, we plan on in-
tegrating the same model back into the new code base.



4 History

Obstacle Avoidance
Challenge - -
rUNSWift Naova
forfeited
RoboCup 2021 1v1 Challenge Bembalbots Naova
forfeited
Play-Ins NomadZ Naova
forfeited
Dutch Nao Team 0:1
SABANA Herons 0:3
RoboCup 2022 Round Robin UT Austin Villa 0:8
UPennalizers 0:0
Bembelbots 0:3
R-ZWEI KICKERS 1:5
NomadZ 1:1
. Bembelbots 0:0
GORE 2023 Swiss round HTWK Robots 0:8
HULKSs 0:5
Nao Devils 0:7
Quarterfinals B-Human 0:10
RoboEireann 0:8
RedBackBots 0:0
R-ZWEI KICKERS 0:6
RoboCup 2023 Round Robin BadgerBots 0:7
Dutch Nao Team 0:6
UT Austin Villa 5:0
Rinobot-Jaguar 3.0

Naova plansto participate at the 2024 German Open in April.

5 I mpact

5.1 Ball perception

All the code and documentation written during this project was made available to
all teams on our GitHub page [7-8]. We truly believe in sharing our advancements
and datasets with other teamsto expand the resources available to train new models.
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5.2  WalkEngine

Since 2019, we have done a lot of research on the walk engine. This research was
documented and published in two scientific articles, onein 2020 [9] and another one
in 2022 [10].

53 Community

Participating in the RoboCup competition motivates the team a lot. In fact, it isthe
main reason why the team members keep working hard and try their best to make the
Naos more performant each year. When we participate in the competition, it allows us
to really demonstrate where all the team’s efforts of the past year were invested and
test the main improvements in games while competing against other teams. The Ro-
boCup also gives us the occasion to talk and exchange about our vision and
knowledge with other teams.

Naova is also a major element in our university as a recruitment tool. The team is
involved in a lot of eventsand hasa major impact on the university community. We
participated in over a dozen eventsin the past year to represent the university on and
off campus.

Naova also has the mission of passing on their passion for research to future genera-
tionsby giving presentations and demonstrationsto younger audiences.
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