
"The goal of the RoboCup Humanoid Open Soccer Competition (HOSC) is to present an 
competition for young researchers interested in humanoid soccer robots.

Graduating RoboCup Jr.
Undergraduate students getting started in robotics
Researchers that are at the moment unwilling to commit to a full RoboCup team

Reduction in resources/man power compared to standard humanoid league
Single robot competes in the event
Simplified rule set
Allow more experimentation and design variation

Make robot soccer fun -  research breakthroughs instead of rule fiddling
Focuses on the essential of soccer: find the ball, dribble the ball to goal, kick ball into 
goal
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Hi!

Mori

Reinhard

Karen

Maike 
Paetzel

'Pick a sticky note with your mouse pointer,
place it in the field,

write your name on the sticky note.

0

'Rookie League'
(HL 2017)

1 page

Junior Proposal
(RCJ 2020)

8 pages
((work in progress))

You may add new 
elements through the 

side bar.
Hovering above the 
elements with the 

mouse pointer will give 
an explanation.

A1

Zoom in and out  and move around with mouse

Start here!

'Asia Pacific Proposal'
(Azer  2019)

21 pages
'Humanoid Open Competition'

(HL 2019)
3 pages (incl. 'Adult')

1 page

'Humanoid Open Soccer Competition'
(HL 2020)

3 pages (small size only)
1 page

'Humanoid Junior Proposal'
(RCJ  2018)
19 pages
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Feature Canvas by Nikita Efimov is licensed under CC BY- SA 4.0

Idea Description

Why?

Contextual situations
What do we know about the context (users, place, environment, time, 
etc.)?

Problems to solve

Value proposition

CapabilitiesRestrictions and limitations

What problems are solved (both for users and RoboCup)?Sketch  your idea about the robot (system).

What kind of (added) value can be related to the robot?Why this idea is especially relevant?

What aspects of the robot can help us to solve these problems?What can prevent us from solving these problems?

2 legs ...

simple robots 
suitable for 
very early 

education too

very few 
restrictions 

(except 
safety)

To allow robot 
like HRP*, 

Atlas, Talos, ... 
to participate.

acquire 
new 
teams

Researchers from 
humanoid league 

who want to 
experiment outside 

of hardware 
constraints

Roméo: 36 kg
HRP- 4: 39 kg
Talos: 95 kg
Atlas: 75 kg

Participant 1

Mentorship 
prgr.

Participant 1

keep 
complexity 

low
Participant 1

current HW 
restrictions 

are very strict

Participant 1

School pupils 
playing 
against 

researchers
Participant 1

Participant 2

We always assume that 
participants are able to 

safely operate their own 
robots and interact with 

the other robots, so there 
should be no limits on what 

teams want to use

Participant 2

Create attracting 
games for public 
and participants

Participant 2

Most humanoid 
robots in research 
have not the same 

constraints with 
respect to 
perception

Participant 2

I think most likely 
1 robot per team, 

maybe joint 
teams

Participant 2

Participant 6

Focus on 
Junior 
teams

Participant 6

Junior 
students

Participant 6

Cost of Talos: 
1M€ - > roughly 

RoboCup 
budget

Participant 6

Participant 3

Attract top 
level 

researchers
Participant 3

lower entry 
barrier 
(costs)

Participant 3

Most likely , 
teams will try 
and build low- 

cost robots
Participant 3

only field 
players

Participant 3

Participant 5

Participant 5

midle 
step 

category
Participant 5

safety
Participant 5

max 0.5 
meters 

and 2 kg
Participant 5

Participant 4

Participant 4

If we really attract 
teams with large 

robots, then we need a 
large class. May have 
different environment 

and rules

Participant 4

Open robot 
design space by 

having fewer 
restrictions

Participant 4

Allow existing 
bipedal 

research/industria
l robots to 
participate.

Participant 4

How should the Humanoid OpenCompetition Robot look?

If needed, generate more sticky notes (see left under 'T').

5
How do the Humanoid OpenCompetition Rules look?
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Feature Canvas by Nikita Efimov is licensed under CC BY- SA 4.0

Idea Description

Why?

Contextual situations
What user kinds will be affected and how? Are there any other 
participants in the process? How do these situations affect them?

Problems to solve

Value proposition

CapabilitiesRestrictions and limitations

What problems are we trying to solve (both for users and RoboCup)?Sketch your idea on the rules in one sentences.

What kind of value are we going to deliver?Why is it important to implement this idea? (both for participants and for 
RoboCup federation)

What can help us to solve these problems and support people in these 
situations? (what do we have at the moment)

What can prevent us from solving these problems and supporting people 
in these situations? (what do we have at the moment)

Participant 1

Participant 1

Resolving 
ties

Participant 1

Allowing pick- 
up more than 
in Humanoid 

League
Participant 1

Minimal 
number 
of rules

Participant 1

Participant 2

Participant 2

Rules should 
make game 

interesting to 
watch

Participant 2

Avoiding 
Contact

between robots 
and humans

Participant 2

FIFA size1 
too large

Participant 2

Participant 6

Participant 6

Robots failure 
- > need to still 
have games 

going on
Participant 6

Allow enough 
flexibility for 

teams

Participant 6

Using the 
HL fields

Participant 6

Participant 3

Participant 3

Keep conditions 
viable and 

interesting for 
different profiles 

of teams

Participant 3

Finding common 
ground for research 

teams and 
newcomers in 

robotics might be 
hard

Participant 3

No joint team 
(collaboration is 

already difficult in 
Humanoid 

League)

Participant 3

Participant 5

Participant 5

Ensure 
people fill ok 
to come with 

ANY robot
Participant 5

limited 
capabilities 
of robots

Participant 5

Not reducing 
number of fields 

time slots for 
Kid and Adult

Participant 5

Participant 4

Participant 4

Participant 4

I hink that we do not 
need to be so strict 
about handlers on 

the field -  so handler 
can avoid contact

Participant 4

only field 
players?

Participant 4

RC Junior Demo (2018) The 'Bottom Line' Robot Exercise (2020)

If needed, generate more sticky notes (see left under 'T').
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In the past

The Humanoid Open Soccer Competition track at the RoboCup 2020 Virtual Humanoid 
League workshop focuses on two main issues: 

HOSC robot design
HOSC rule design

Organization

1.
2.

A2

History

H1

Various proposals from RoboCup Jr and RC HL

Skype Call: 20th March 2020

Conclusions
  1.) Games with Jr and others, but scored separately
  2.) Playing fields are based on HL fields: playing surface is fixed
  3.) Lightweight setup of dimension, goals, balls, corner posts, field lines
  4.) Encourage interaction by working together during setup time
  5.) Organization by RC Jr. and HL

Copy of Scope of Workshop

Oskar von Stryk:
"I strongly suggest that this opportunity will be used
by all to clarify in person not only

2) the rules of this new competition

but -  equally important -  also

1) Its goals and target group

 For example, is it a new entry for Humanoid League for
 research- oriented teams from university labs
 or is it a new entry for Junior with education- oriented teams
 or ...?

3) Ways of implementation in Bordeaux 2021 and later:

 Can it take place on existing fields in HL or in Junior
 or does it create new infrastructural needs (which should be
 avoided, but available HL fields are already expected to be
 crowded)?"

10:00 – 11:00 “Gretchen” – a Humanoid Open Hardware Platform for Education and Research
Abstract: “Gretchen” is an experimental open humanoid robot aiming to be a versatile platform for 
education and research. The main focus of the project is to keep the robot as open and as low- cost as 
possible, making it accessible for students and researchers of many levels. At the same time the robot is 
aimed to be capable enough to provide a rich platform for research. One of our development goals for 
Gretchen is for the robot to be able to participate in RoboCup Humanoid league competitions. This is 
achieved through modular design of the robot, use of widely accessible components and 
manufacturing techniques, as well as extensive documentation and teaching materials. All hardware, 
software and documentation is developed as open source.
The robot Gretchen is currently in a prototype stage and resembles the lower part of the human body 
with 10 degrees of freedom. A complete robot is planed to have a height of about 110cm. Only widely 
accessible materials and electronic components, and manufacturing methods are used. Joints and drive 
parts are 3D- printed, limbs and the torso are laser cut from plywood. The joints are actuated indirectly 
through toothed belts which relieve stress on the motors. As one of the highlights, the robot is powered 
by low- cost servo- motors controlled by custom developed control boards, so- called Sensorimotor 
boards. The boards are completely open- source and can be used to drive a wide field of brushed DC 
motors and bring smart- servo features such as direct PWM control, various sensory feedback (position, 
current, voltage, temperature), RS485 bus communication and customizable firmware. A first version 
for an extensive documentation can be found in here.
Several prototypes of the robot “Gretchen” have already been produced and are under further 
development. The robot is also already being deployed in teaching, where students work and 
experiment with its design, actuators, 3D- printed components, firmware, power supply, communication 
bus, software libraries or the API.
In this talk, we will present the current state of the project Gretchen and some of the robots most 
interesting features in more detail. A part of the talk will be specifically dedicated to Sensorimotor 
boards.

NTNU Education Robot

Used during workshops  at Changwon Robotland Foundation

Robotis Bioloid base
CMUVision v3 Module

https://www.youtube.com/watch? v=y5fDrTYCzSk

test 
note

Jacky 
Test

Industry  
labs from 
outside 

RoboCup

Researchers from 
outside RoboCup 

that have 
Humanoids 

robots that are 
not rule compliant

Huge imbalance 
between Junior 

school teams and 
industry labs - > in 
terms of available 
hardware, money 

and knowledge

Researchers from 
other Major 

leagues (like SPL 
going into more 

hardware 
oriented robots)

Different goals 
make it different 
to find one rule 
set that works 

for all goals

Encourage 
transition for 

students, between 
Junior and Major 

leagues.

Robots from different 
teams playing together is 

already difficult in HL 
regular league - -  challenge 
might be too big to have 
meaningful multi- player 
games in an entry level 

league

very basic 
complexity

what do we do if 
someone comes 
with a talos and 
plays against a 

very small robot?

Hardware 
damages if robots 
of very different 
size and strength 

compete

Educational kits 
(with materials 

for teachers) for 
easy entry to 

the league

What prevents the 
world champions in 

HL and SPL to 
compete in this 

league and just get 
another trophy?

Safety danger for 
Junior students 

competing against 
robots not safe 

for them

Industry labs are not 
interested in 

competing against 
school students - -  

school students are 
afraid to compete 

against industry labs

University alumni 
who don't have a 

good workspace and 
much hardware who 

wants to keep 
competing

ex RoboCup 
members creating 

a low- cost 
platform like 

Matthias motor

Robots achievable 
by students, with 
economic means. 
Don't encourage 

expensive robots.

making an 
opensource 

RoboCup 
motor

True. That 
should not 
be allowed

Participant 3

industry and 
research based 
robots not yet 

involved in 
RoboCup

Junior teams 
may have no 
possibility of 
training on a 

field

Dribble-  and 
Kick 

Competition 
instead of full 

game

communication between 
teams is already difficult in 

HL Major, would be too 
difficult as entry -  so rules 
should be 1 vs 1 if we limit 
the number of robots to 

one per participating team

I think that is 
an interesting 

idea

Participant 4

FIFA size 1 
too small 
for large 
robots

Want to 
encourage 

games where 
many goals 

can be scored

we can use the 
orange ball of 

soccer open, the 
junior teams are 
already familiar 

with this

Keep the 
organization 

costs low

Qualification -  how 
are Junior teams 
and research / 
industry teams 
evaluated in the 

application process

Yes. I think 
this is very 
important

In Junior proposal we 
focused on this: Design 

Construction and 
Programming have to be 
performed exclusively by 

the students. This 
disencourage expensive 

robots kits.

At least HL teams are 
currently still very 
opposed to having 

other touching their 
robots, but we still 
need some way of 

pickup

5Kg and 50 
or 60cm tall 
for robot.

Experienced 
participants 
in Junior and 

Major

Do the teams all 
get space in the 

HL area? This 
would exceed the 

size necessary 
quite a bit

spread the 
information 
to the junior 

teams

HL teams 
deciding to join 
HOC instead of 

continue in 
regular HL

limited 
time 
only

http://featurecanvas.com/
https://creativecommons.org/licenses/by-sa/4.0/
http://featurecanvas.com/
https://creativecommons.org/licenses/by-sa/4.0/
https://github.com/aibrainag/Gretchen/blob/master/documentation/documentation.adoc
https://www.youtube.com/watch?v=y5fDrTYCzSk


"The goal of the RoboCup Humanoid Open Soccer Competition (HOSC) is to present an 
competition for young researchers interested in humanoid soccer robots.

Graduating RoboCup Jr.
Undergraduate students getting started in robotics
Researchers that are at the moment unwilling to commit to a full RoboCup team

Reduction in resources/man power compared to standard humanoid league
Single robot competes in the event
Simplified rule set
Allow more experimentation and design variation

Make robot soccer fun -  research breakthroughs instead of rule fiddling
Focuses on the essential of soccer: find the ball, dribble the ball to goal, kick ball into 
goal

A1



In the past

The Humanoid Open Soccer Competition track at the RoboCup 2020 Virtual Humanoid 
League workshop focuses on two main issues: 

HOSC robot design
HOSC rule design

Organization

1.
2.

A2



Oskar von Stryk:
"I strongly suggest that this opportunity will be used
by all to clarify in person not only

2) the rules of this new competition

but -  equally important -  also

1) Its goals and target group

 For example, is it a new entry for Humanoid League for
 research- oriented teams from university labs
 or is it a new entry for Junior with education- oriented teams
 or ...?

3) Ways of implementation in Bordeaux 2021 and later:

 Can it take place on existing fields in HL or in Junior
 or does it create new infrastructural needs (which should be
 avoided, but available HL fields are already expected to be
 crowded)?"



History

H1

Various proposals from RoboCup Jr and RC HL

Skype Call: 20th March 2020

Conclusions
  1.) Games with Jr and others, but scored separately
  2.) Playing fields are based on HL fields: playing surface is fixed
  3.) Lightweight setup of dimension, goals, balls, corner posts, field lines
  4.) Encourage interaction by working together during setup time
  5.) Organization by RC Jr. and HL



RC Junior Demo (2018) The 'Bottom Line' Robot Exercise (2020)
R



NTNU Education Robot

Used during workshops  at Changwon Robotland Foundation

Robotis Bioloid base
CMUVision v3 Module

https://www.youtube.com/watch? v=y5fDrTYCzSk

https://www.youtube.com/watch?v=y5fDrTYCzSk


10:00 – 11:00 “Gretchen” – a Humanoid Open Hardware Platform for Education and Research
Abstract: “Gretchen” is an experimental open humanoid robot aiming to be a versatile platform for 
education and research. The main focus of the project is to keep the robot as open and as low- cost as 
possible, making it accessible for students and researchers of many levels. At the same time the robot is 
aimed to be capable enough to provide a rich platform for research. One of our development goals for 
Gretchen is for the robot to be able to participate in RoboCup Humanoid league competitions. This is 
achieved through modular design of the robot, use of widely accessible components and 
manufacturing techniques, as well as extensive documentation and teaching materials. All hardware, 
software and documentation is developed as open source.
The robot Gretchen is currently in a prototype stage and resembles the lower part of the human body 
with 10 degrees of freedom. A complete robot is planed to have a height of about 110cm. Only widely 
accessible materials and electronic components, and manufacturing methods are used. Joints and drive 
parts are 3D- printed, limbs and the torso are laser cut from plywood. The joints are actuated indirectly 
through toothed belts which relieve stress on the motors. As one of the highlights, the robot is powered 
by low- cost servo- motors controlled by custom developed control boards, so- called Sensorimotor 
boards. The boards are completely open- source and can be used to drive a wide field of brushed DC 
motors and bring smart- servo features such as direct PWM control, various sensory feedback (position, 
current, voltage, temperature), RS485 bus communication and customizable firmware. A first version 
for an extensive documentation can be found in here.
Several prototypes of the robot “Gretchen” have already been produced and are under further 
development. The robot is also already being deployed in teaching, where students work and 
experiment with its design, actuators, 3D- printed components, firmware, power supply, communication 
bus, software libraries or the API.
In this talk, we will present the current state of the project Gretchen and some of the robots most 
interesting features in more detail. A part of the talk will be specifically dedicated to Sensorimotor 
boards.

https://github.com/aibrainag/Gretchen/blob/master/documentation/documentation.adoc
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Idea Description

Why?

Contextual situations
What do we know about the context (users, place, environment, time, 
etc.)?

Problems to solve

Value proposition

CapabilitiesRestrictions and limitations

What problems are solved (both for users and RoboCup)?Sketch  your idea about the robot (system).

What kind of (added) value can be related to the robot?Why this idea is especially relevant?

What aspects of the robot can help us to solve these problems?What can prevent us from solving these problems?

2 legs ...

simple robots 
suitable for 
very early 

education too

very few 
restrictions 

(except 
safety)

To allow robot 
like HRP*, 

Atlas, Talos, ... 
to participate.

acquire 
new 
teams

Researchers from 
humanoid league 

who want to 
experiment outside 

of hardware 
constraints

Roméo: 36 kg
HRP- 4: 39 kg
Talos: 95 kg
Atlas: 75 kg

Mentorship 
prgr.

Participant 1

keep 
complexity 

low
Participant 1

current HW 
restrictions 

are very strict

Participant 1

School pupils 
playing 
against 

researchers
Participant 1

We always assume that 
participants are able to 

safely operate their own 
robots and interact with 

the other robots, so there 
should be no limits on what 

teams want to use

Participant 2

Create attracting 
games for public 
and participants

Participant 2

Most humanoid 
robots in research 
have not the same 

constraints with 
respect to 
perception

Participant 2

I think most likely 
1 robot per team, 

maybe joint 
teams

Participant 2

Focus on 
Junior 
teams

Participant 6

Junior 
students
Participant 6

Cost of Talos: 
1M€ - > roughly 

RoboCup 
budget

Participant 6

Attract top 
level 

researchers
Participant 3

lower entry 
barrier 
(costs)

Participant 3

Most likely , 
teams will try 
and build low- 

cost robots

Participant 3

only field 
players

Participant 3

midle 
step 

category
Participant 5

safety
Participant 5

max 0.5 
meters 

and 2 kg
Participant 5

If we really attract 
teams with large 

robots, then we need a 
large class. May have 
different environment 

and rules

Participant 4

Open robot 
design space by 

having fewer 
restrictions

Participant 4

Allow existing 
bipedal 

research/industria
l robots to 
participate.

Participant 4

How should the Humanoid OpenCompetition Robot look?

Industry  
labs from 
outside 

RoboCup

I think we should start from Junior spirit, 
in order to encourage students to move 

toward major,
in the same way like Rescue mini and 

@Home education.
 I think the field should be different from 
major, a middle step between junior ad 

major. Junior teams now are using vision 
systems that can still use in Humanoid. 

But spirit of Junior is that kit are not 
allowed, in order to encourage 

developing.

Researchers from 
outside RoboCup 

that have 
Humanoids 

robots that are 
not rule compliant

Huge imbalance 
between Junior 

school teams and 
industry labs - > in 
terms of available 
hardware, money 

and knowledge

Researchers from 
other Major 

leagues (like SPL 
going into more 

hardware 
oriented robots)

Different goals 
make it different 
to find one rule 
set that works 

for all goals

Encourage 
transition for 

students, between 
Junior and Major 

leagues.

Robots from different 
teams playing together is 

already difficult in HL 
regular league - -  challenge 
might be too big to have 
meaningful multi- player 
games in an entry level 

league

very basic 
complexity

what do we do if 
someone comes 
with a talos and 
plays against a 

very small robot?

Hardware 
damages if robots 
of very different 
size and strength 

compete

Educational kits 
(with materials 

for teachers) for 
easy entry to 

the league

What prevents the 
world champions in 

HL and SPL to 
compete in this 

league and just get 
another trophy?

Safety danger for 
Junior students 

competing against 
robots not safe 

for them

Industry labs are not 
interested in 

competing against 
school students - -  

school students are 
afraid to compete 

against industry labs

University alumni 
who don't have a 

good workspace and 
much hardware who 

wants to keep 
competing

ex RoboCup 
members creating 

a low- cost 
platform like 

Matthias motor

Robots achievable 
by students, with 
economic means. 
Don't encourage 

expensive robots.

making an 
opensource 

RoboCup 
motor

True. That 
should not 
be allowed

Participant 3

industry and 
research based 
robots not yet 

involved in 
RoboCup

Junior teams 
may have no 
possibility of 
training on a 

field



'Rookie League'
(HL 2017)

1 page

Junior Proposal
(RCJ 2020)

8 pages
((work in progress))

'Asia Pacific Proposal'
(Azer  2019)

21 pages
'Humanoid Open Competition'

(HL 2019)
3 pages (incl. 'Adult')

1 page

'Humanoid Open Soccer Competition'
(HL 2020)

3 pages (small size only)
1 page

'Humanoid Junior Proposal'
(RCJ  2018)
19 pages
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How do the Humanoid OpenCompetition Rules look?
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Idea Description

Why?

Contextual situations
What user kinds will be affected and how? Are there any other 
participants in the process? How do these situations affect them?

Problems to solve

Value proposition

CapabilitiesRestrictions and limitations

What problems are we trying to solve (both for users and RoboCup)?Sketch your idea on the rules in one sentences.

What kind of value are we going to deliver?Why is it important to implement this idea? (both for participants and for 
RoboCup federation)

What can help us to solve these problems and support people in these 
situations? (what do we have at the moment)

What can prevent us from solving these problems and supporting people 
in these situations? (what do we have at the moment)

Resolving 
ties

Participant 1

Allowing pick- 
up more than 
in Humanoid 

League
Participant 1

Minimal 
number 
of rules

Participant 1

Rules should 
make game 

interesting to 
watch

Participant 2

Avoiding 
Contact

between robots 
and humans

Participant 2

FIFA size1 
too large

Participant 2Robots failure 
- > need to still 
have games 

going on
Participant 6

Allow enough 
flexibility for 

teams

Participant 6

Using the 
HL fields

Participant 6

Keep conditions 
viable and 

interesting for 
different profiles 

of teams

Participant 3

Finding common 
ground for research 

teams and 
newcomers in 

robotics might be 
hard

Participant 3

No joint team 
(collaboration is 

already difficult in 
Humanoid 

League)

Participant 3

Ensure 
people fill ok 
to come with 

ANY robot
Participant 5

limited 
capabilities 
of robots

Participant 5

Not reducing 
number of fields 

time slots for 
Kid and Adult

Participant 5

I hink that we do not 
need to be so strict 
about handlers on 

the field -  so handler 
can avoid contact

Participant 4

only field 
players?

Participant 4

Dribble-  and 
Kick 

Competition 
instead of full 

game

communication between 
teams is already difficult in 

HL Major, would be too 
difficult as entry -  so rules 
should be 1 vs 1 if we limit 
the number of robots to 

one per participating team

I think that is 
an interesting 

idea

Participant 4

FIFA size 1 
too small 
for large 
robots

Want to 
encourage 

games where 
many goals 

can be scored

we can use the 
orange ball of 

soccer open, the 
junior teams are 
already familiar 

with this

Keep the 
organization 

costs low

Qualification -  how 
are Junior teams 
and research / 
industry teams 
evaluated in the 

application process

Yes. I think 
this is very 
important

In Junior proposal we 
focused on this: Design 

Construction and 
Programming have to be 
performed exclusively by 

the students. This 
disencourage expensive 

robots kits.

At least HL teams are 
currently still very 
opposed to having 

other touching their 
robots, but we still 
need some way of 

pickup

5Kg and 50 
or 60cm tall 
for robot.

Experienced 
participants 
in Junior and 

Major

Do the teams all 
get space in the 

HL area? This 
would exceed the 

size necessary 
quite a bit

spread the 
information 
to the junior 

teams

HL teams 
deciding to join 
HOC instead of 

continue in 
regular HL

limited 
time 
only


