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Abstract. RedbackBots is applying to qualify for the RoboCup Soccer
Humanoid Soccer League (HSL) in 2026. Redback- Bots is an established
former SPL team that was founded at RMIT University in 2019. We par-
ticipated in the former SPL across 2022-2025. Our academic team lead,
Dr. Timothy Wiley, has been an active member in RoboCup since 2010
and our team currently one of the HSL Executive members. Additionally,
we strongly believe in supporting the RoboCup community though our
SPL league contributions and active committee memberships.
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1 RedbackBots Team Information

Team Name: RedbackBots

Team Leader and Academic Supervisors: Dr. Timothy Wiley, Prof. John
Thangarajah

Student Leads: Sam Griffiths, Mark Field

Team Members: Aiden Brundell, Stephanie Byars, Benjamin Chandler, Tom
Ellis, Mark Field, Sam Griffiths, Peter Hong, Yashal Hookmani, Ronit Israni,
Shahira Jasmine Binti Yahaya, Thamadi Kulathunga, Karen Laurentia, Gian-
luca Monsone, Luke Mullan, Kim Nguyen, Murray Owens, Eric Pham, Devika
Sheeja, James Thomson, Rishi Verma and Kurniawan Zhong Zhen
Affiliation: School of Computing Technologies, STEM College, RMIT Univer-
sity, Melbourne, Australia

Contact Email(s): stem.redbackbots@rmit.edu.au, timothy.wiley@rmit.edu.au
Website: [https://redbackbots.com /|

Qualification Video: https://youtu.be/OYDhPLzrRIU

Robots: In 2026 we will transition to the Middle-Sized HSL league. We will
compete with the Booster K1 robot as an standard platform. We currently have
2 K1 robots and intend to use the robot pool from Booster.

Combined Team: We note that we’re in discussions with two other Australian
teams rUNSWift (UNSW Sydney) and Nubots (Newcastle University) to form
a combined team in 2026 depending on available robots.



https://youtu.be/OYDhPLzrRlU
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2 RedbackBots Development, Progress, and Team Status

2.1 Challenges being addressed in 2026

As a former SPL team, we are transitioning to the Booster K1 under the HSL
standard platform rules with an unmodified robot. Thus, in 2026 we address the
following software challenges, that are focused around:

— Migrate our existing codebase for Nao V6 to Booster K1. Except for the
Booster K1 walk engine.

— Redevelop the architecture our non-ROS based codebase into a ROS2 archi-
tecture.

— Primarily use and continue development of our vision, localisation, and be-
haviour algorithms.

— Development of our AR tool GameSight for Human-Robot Interaction with
RoboCup robots, and continue our user studies of AR and explainability for
HRI.

— Training of new motions for kicking via Deep Reinforcement Learning.

2.2 Active Development and Plans for 2026

We have commenced on moving our software infrastructure and algorithms to

the Booster K1 robot platform, commencing this is simulation in the 4th quarter

of 2025. We received 2 K1 robots in December 2025, and as of submission, have

commenced working with the hardware platform in-conjunction with simulation.
We are currently working on the following features of our code base:

— We have ported our software codebase to the Booster simulation environment
in Isaac Sim, including integraton of camera images into our vision stack,
and abstracting our behaviour motion commands to K1 ROS2 messages.
Integration with physical K1 robot hardware is underway, however delayed
by hardware faults.

— We are revising our vision processing for use with the K1, with respect
to the significantly improved compute performance over the Nao V6, and
retraining our ML models to work with the different elements of HSL games
(such as the ball and opposing robots). This includes adapting our multi-
modal Kalman filter for localisation and continuing our incorporation and
extensive modifications the B-Human vision library into our codebase, the
next phase targeting robot detection.

— We are continuing development of our robot behaviours for playing 5v5 soc-
cer based on our previous competition learnings. Re-focusing our behaviour
development with a test-driven methodology to refine our fundamental soc-
cer skills with standardised testing framework. All behaviours are being re-
assesed with the change to the new platform and league.

— We intend to update GameSight based on a preliminary user study on the
impact of AR for HRI conducted in November 2025, these results are under
review in a conference paper. We intend to commence a broader end-user
study in mid 2026, potentially at RoboCup 2026.
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By the 2026 competition, we anticipate to have completed the following:

— Fully functional implementation of our software in both simulation and on
the K1.

— Use our own implementations for our vision, behaviour, and localisation
modules during competition.

— Develop new soccer behaviours with a focus on reliability and accuracy,
developed through a test-driven methodology.

— Conduct end-user testing with GameSight during the RoboCup 2026 com-
petition.

2.3 RedbackBots Impact and Contributions to the HSL (and
formerly SPL)

Since 2023, we have made the following contributions to the SPL:

Developed and published GameSight, an open-source Augmented Reality (AR)
visualiser for Robot Soccer[T0lg].

Visual referee challenge participation and subsequent publication. [27].

— We support student Master’s Minor Thesis and Honours projects [I8J6IT].

— Designed a ball ramp for the 2025 SPL leader-board challenges.

— Software contributions including alternate implementation of B-human vi-
sion systems .

For 2026, we declare the following novel contributions:

— Continued development of GameSight with further HRI research.
— Migrate our vision, localisation and behaviour modules to the Booster K1.
— Attempt Deep RL training of a K1 kick (simulation-to-real training).

2.4 Code Releases

Our published releases for our [2025 SPL soccer code release and team papeIEI,
Gamesighﬂ and our 3D printable ball ram]ﬂ developed for the "KICKin-Rollin
Challenge" are all available on GitHub.

2.5 Code re-use from other HSL (formerly SPL) teams
We acknowledge the following code-use as part of our RedbackBots software:

— rUNSWift 2020 code release as a base, with major components significantly
modified or replaced,

— B-Human (and Nao Devils) 2022 code release - build / configuration scripts.

— B-Human 2024 code release - vision system with extensive modifications.

— Nao Devils 2024 code release for whistle detection.

! Thttps://github.com /rmit-computing-technologies /redbackbots-coderelease /
releases/tag/coderelease2025

“ https://github.com /rmit-computing-technologies /redbackbots-gamesight /releases/
tag/coderelease2024

“ https://github.com /rmit-computing-technologies /redbackbots-spl-ballramp


https://github.com/rmit-computing-technologies/redbackbots-coderelease/releases/tag/coderelease2025
https://github.com/rmit-computing-technologies/redbackbots-gamesight/releases/tag/coderelease2024
https://github.com/rmit-computing-technologies/redbackbots-spl-ballramp
https://github.com/rmit-computing-technologies/redbackbots-coderelease/releases/tag/coderelease2025
https://github.com/rmit-computing-technologies/redbackbots-coderelease/releases/tag/coderelease2025
https://github.com/rmit-computing-technologies/redbackbots-gamesight/releases/tag/coderelease2024
https://github.com/rmit-computing-technologies/redbackbots-gamesight/releases/tag/coderelease2024
https://github.com/rmit-computing-technologies/redbackbots-spl-ballramp
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2.6 Lessons learned from previous RoboCup Participation

As a team primarily consisting of under-graduate students, we are continuously
learning (and re-learning) how to develop reliable and real-time robotics systems
with a focus on autonomous software. Our key learnings from 2025 moving into
the merged HSL with a new robot are:

— Discussion with many former SPL and HL teams for integrating into a new
merged league, and how to transition to the K1 hardware.

— A prioritisation on reliable execution of fundamental robot skills.

— Using a test-based methodology for testing robot behaviours.

— A focus on challenging assumptions when programming for dynamic and
real-world systems.

3 Team History

The RedbackBots team is a small but keen team of combined undergraduate
and postgraduate students who are studying at RMIT University.
summarises our participation in RoboCup Soccer, including our active presence
in RoboCup Leadership roles (LOC, OC, TC and Exec).

4 Additional Information

4.1 Publication History

RedbackBots has built a track record of publications and thesis work. Addition-
ally, our academic team leaders have an established track record of publications
in both the RoboCup domain, and the wider field of AI. We have published
several pieces directly related to RoboCup [T6JOISITI2ITATE3] and student thesis
work from within the team adds to our body of work [I8JGITIT3]. Additionally,
recent related work from our team and collaborators further complement our
research [TOJTTISI4UT2T7]. Our team members received a Best Paper Award at
the Annual IEEE/ACM International Conference on Human-Robot Interaction
(HRI 2025) [9].

Acknowledgments. RMIT University has made a significant investment in AI and
Robotics. The RedbackBots team is a key element part of the Artificial Innovation
Intelligence Lab (AIIL), launched in 2019. The AIIL is part of the strategic direction
of the RMIT Artificial Intelligence Advanced Innovation Experience (RAISE) Hub.

Disclosure of Interests. The authors have no competing interests to declare that
are relevant to the content of this article.
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