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Abstract. This paper presents the Robot Club Toulon (RCT) team and summarizes the main de-
velopments achieved over the last year, with a strong focus on perception, local world modeling, and
dynamic motion planning for RoboCup Middle-Size League (MSL). We also report our contributions to
the MSL community and describe how our robot designs and selected software assets are shared with
other teams.
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1 Team Presentation

Robot Club Toulon is representing University of Toulon, France, in the RoboCup Middle Size League (MSL).
Our team has been participating in the RoboCup competition since Sydney in 2019. We have also

participated in 2021 (online), in 2022 (distant), in 2023 at Bordeaux and in 2024 at Eindhoven. Our results

in the competition are :

5" place in soccer competition 2024

— 3" place in the Scientific Challenge 2024

— 3" place in Technical Challenge 2024

— 37 place in soccer competition 2023

— 1%t place in the Scientific Challenge 2023

— 3" place in Technical Challenge 2023

— 1% place in the Scientific Challenge 2022

— 274 place in the Technical Challenge 2022

— 274 place in the Technical Challenge 2021

— 3" place in the Scientific Challenge 2021

— 4 national titles in the French Robot Cups.

Complete list is on team’s website. At the moment of writing this paper, RCT team consists of 3 PhD’s,
1 Post-docs, 15 MSc, 3 BSc, 3 staff members including an embedded system engineer and 2 researchers in
artificial intelligence, electronics and robotics.

2 Robot Club Toulon 2025 Innovations

2.1 Platform stabilization (hardware)

During the 2025, our hardware roadmap focused on consolidating reliability of the swerve-drive platform
used in RoboCup 2024, improving serviceability, and hardening the power and safety chain for the kick-
ing subsystem. Mechanical and electrical details are provided in the associated Mechanical and Electrical
Presentation Papers.


http://rct.univ-tln.fr
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Fig. 1. Isometric view of the kicking system without the kicking foot

2.2 Motion planning improvements for swerve-drive robots

In 2025, we redesigned our motion planning stack to fully exploit the swerve-drive capabilities while ensuring
dynamic feasibility and stable execution at high update rate. The objective is to produce fast and reliable
motions (interception, marking, repositioning) without saturating actuators or inducing wheel slip, and while
preserving controllability when dribbling.

We adopted a layered planning architecture:

— A global planner that produces a coarse route on a cost map derived from the Local World Model,
accounting for static obstacles and field constraints.

— A local planner that generates a time-parameterized trajectory consistent with swerve kinematics and
dynamic limits, continuously replanned in a receding-horizon method.

To enable time-efficient motions under swerve constraints, the local planner explicitly models aggressive
lateral dynamics and rapid heading changes while avoiding control saturation:

— Trajectory generation with bounded velocity, acceleration, and jerk to ensure feasibility and smoothness.
— Coupled translation-rotation planning to keep wheel steering rates and propulsion demands within ac-
tuator limits.

2.3 Simulation, validation, and tooling

We continued to invest in our digital-twin simulator to validate perception-to-planning interactions at scale
and to reliably reproduce corner cases observed on the field. In 2025, we introduced a dedicated unit-
test framework for key modules, enabling the team to verify functional correctness, interface contracts,
and numerical stability after each change. This test infrastructure supports automated regression testing
on curated scenarios and log replays, providing quantitative performance tracking (e.g., latency, tracking
consistency, localization drift, collision risk) and accelerating debugging of strategy and motion behaviors. |§|
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