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Abstract

In this Technical Report, the Dutch Nao Team lists its progress and activities
in the past academic year with the previous report [1] from 2024 as a starting
point. Besides new developments, this report also lists older developments
when relevant.
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1 Introduction

The Dutch Nao Team (DNT) is a student robotics team from the University of Am-
sterdam (UvA) that competes in the RoboCup. RoboCup is an international robot
football competition that began as a scienti�c initiative, aiming for autonomous
humanoid robots to defeat the human world champion in football by 2050 under
o�cial FIFA rules [2]. Within the RoboCup, the team competes in the Standard
Platform League (SPL). In this league, teams play matches using identical NAO
robots, so the focus is entirely on software development [3].

DNT was founded in 2010 [4]. The team emerged after the SPL switched from
AIBO robots to NAO robots in 2008. Before that transition, the group had been
active since 2003 as the Dutch AIBO Team [5]. This year, the Dutch Nao Team
consists of 5 Bachelor's, and 15 Master's Arti�cial Intelligence (AI) students, and
2 Master's Computer Science (CS) students, who are supported by a senior sta�
member, Arnoud Visser.

Figure 1: Team photo taken at the Robotics Hamburg Open Workshop (RoHOW)
2025.

The aim of this report is to present the main organizational and technical devel-
opments of the team over the past year. Chapter 2 describes the structure of the
team. For the technical developments, Chapters 3, 4 and 5 present the projects
related to vision, motion, and behavior, respectively. Chapter 6 covers the work-
shops organized by the team, as well as the events the team has attended. Chapter
7 outlines the plans for 2026. Chapter 8 provides an overview of the contributions
of every team member, and Chapter 9 concludes the report. This year, Chapter 10
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is dedicated to special acknowledgments for the contributions of all team members
throughout the years.

2 Team Structure

For a team to function well, it is required to not only have people working on the
technical tasks, but also on organizational tasks. Last year, a new team struc-
ture was introduced with the aim of improving the transparency and more clearly
dividing the roles and tasks of each member [1].

2.1 Board and Management

The Dutch Nao Team is managed by two internal groups: the board and the
management team. The board is the legal entity behind the Dutch Nao Team.
Its primary tasks are handling the �nancial and administrative duties related to
the team. This year, the board consisted of four members:

ˆ The Treasurer is responsible for making the yearly budget and other �nan-
cial related tasks. This year, Stephan Visser served as the treasurer until
September, after which Kim Verkuijl took on the role.

ˆ The Secretary handles the communication between the team and external
parties. This year, Joost Weerheim served as the secretary until September,
after which Julia de Vries took on the role.

ˆ The President is responsible for the legality of the actions of the board,
leads the board meetings and helps wherever needed. This year Lasse van
Iterson served as the president until September, after which Mark Honkoop
took on the role.

ˆ The Vice-President assists the president with their duties, and ensures
that the board is working smoothly by helping out wherever is needed. Dário
Catarrinho served as vice-president in the previous year, and will continue
to do so next year.

Last year, a new organizational structure called management had been introduced.
The main goal of management was to decrease the growing workload of the board
that came from the rapidly increasing number of new team members. The past
year, management consisted of the same four members as last year. Harold Ruiter
served as the team leader, Marina Orozco González as the operational lead, and
Macha Meijer and Gijs de Jong as the AI lead and software lead, respectively.
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2.2 Tech teams

Within the team there are two groups that work on di�erent areas of the frame-
work. Those are the software team and the AI team, which are led by the software
and AI leads. These teams work independently from each other, and every mem-
ber of the Dutch Nao Team is part of one of the teams. The software team focuses
mostly on the framework, such as the behavior engine, robot communication, and
line detection. The AI team focuses on computer vision related tasks, such as ball
and �eld-mark detection, but also on RL behaviors.

The teams work on multiple smaller projects. Depending on the scope of the
projects, one or more members of the team are assigned to it. Which members
work on these projects is usually based on their interests. Once a week, all members
of the team meet up to update each other on the progress, discuss any issues that
came up, and ask others for help if needed.

2.3 Committees

We continued this year with the 3 committees we have maintained for over 2
years now; Workshops and Events, Partnerships and Outreach/Socials.
Where our Workshop committee has continued its trend of delivering workshops
and informing various di�erent audiences about our activities in the lab (as shown
in section 6), this year served as a preparation year for the other two committees.
With big changes coming up in the upcoming year, we want to make maximum use
of the new marketability to create interesting content for our social media channels,
and attract companies that might be interested in the newfound exposure. Our
plans for 2026 are to scale up our activities in these committees, by encouraging
our team members to actively participate in these committees.

3 Vision

To perceive its surroundings, the NAO robot relies primarily on its two high-
de�nition (HD) cameras, which serve as its eyes. Both cameras are located in
the head of the robot: one faces forward to detect distant objects, while the
other is angled downward to capture nearby objects. This year, we focused on
several projects aimed at extracting and utilizing the visual information from these
cameras. In this section, we describe our recent work on chromaticity, which has
been newly added, and on improvements in line detection along with improvements
in vision-based localization.
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3.1 Chromaticity

To robustly �lter the green �eld from other objects in di�erent lighting conditions,
our vision pipeline uses chromaticity. For each pixel we calculate their green
chromaticity value as shown in Equation 1, normalizing the green channel with
respect to their total intensity. This helps us look at how green each pixel is,
independent of how bright or dark the pixel appears.

g =
G

R + G + B
(1)

To classify the pixels, we set a green chromaticity threshold. Field pixels typically
have a consistently high green ratio, even when lighting conditions change. In
contrast, white �eld lines, or most other elements on the �eld, have a more balanced
or reduced green ratio, despite possibly having high absolute green values in RGB
space. With this approach, pixels exceeding the green chromaticity threshold are
reliably classi�ed as �eld regions.

3.2 Line Detection Improvements

In our line detection algorithm, we consider the center of each white scan region
as a sample called a line spot. We take the set of vertical and horizontal line spots
and project them to the �eld. We then perform several iterations of RANSAC to
�t lines between these points, which will serve as �eld line candidates. If adjacent
line spots within a �tted line are too far apart, we split the line candidate into
two.

A common occurrence is that multiple candidates lie on the same actual �eld line,
so once we have all the line candidates, we perform an additional candidate merging
step similar to the approach used by B-Human [6]. That is, if the candidates are
part of the same line, the following assumptions should hold:

1. The points on the line segment connecting two candidates should be colored
white.

2. Points one line thickness away in the directions along the normal of the line
segment (i.e., points slightly outside of the candidate line) should be colored
green.

Using these assumptions, the merging step works by taking all candidates that are
close in angle and drawing a set of samples in between them. We test the ratio at
which samples in a connecting line segment are brighter and less saturated than
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the samples plus a small o�set along the normal. If this ratio is high enough, we
merge the lines.

Finally, we perform an extra rejection step for lines that do not �t our quality
criteria. The current criteria are:

ˆ A line segment must contain a certain minimum of inlier line spots.

ˆ A line segment must be longer than a minimum length.

ˆ A line segment must be shorter than a maximum length.

Figure 2: An example of lines and inlier line spots found by the line detector.
A merge test is also performed between the outer lines of the goal area and the
penalty area.

Throughout the year, we further tweaked the parameters for each �eld we played
at.

3.2.1 Vision Based Localization

We improved our self-localization module signi�cantly this year. While we still
make use of only lines and no higher-level line crossings, the robustness of detected
lines have been improved with local color comparison along the line normals, and
we changed our line �tting over to a gradient-based approach.

3.3 Ball tracking

Ball position tracking now uses a ball tracker that estimates the ball state over
time. The tracker maintains a best current estimate that includes position and,
when supported by the observations, velocity. Behaviors and the game controller

7




	Introduction
	Team Structure
	Board and Management
	Tech teams
	Committees

	Vision
	Chromaticity
	Line Detection Improvements
	Vision Based Localization

	Ball tracking
	Referee Pose Detection

	Motion
	Kinematics
	Blender Animation
	NAO Visualization
	Body Contour
	Improved Walking Engine

	Behavior
	RL Behaviors
	DNT-RL
	Developed behaviors

	Behavior Simulation
	Obstacle Detection Using Foot Bumpers
	Team Communication
	Path Planner
	Referee Pose Detection

	Workshops and Events
	Workshops and Demonstrations
	Careerday - March
	Demo Stichting Gelijke Kansen - April
	Girls Day - April
	Weekend van de Wetenschap - October
	UvA Open Dag - October
	Scratch Workshop - November
	Python Workshops - throughout the year
	StartUp Village visits - throughout the year

	German Open
	RoboCup Brazil
	Beijing Masters
	RoHOW

	Plans for 2026
	SPL merging with the Humanoid League
	Organizational changes
	Projects

	Contributions
	Conclusion
	Final Chapter

