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Introduction
A friendly giant visits the United Kingdom every year. It usually arrives at the Giant’s Causeway
then travels along the British Isles. He has a good friend called Nessie.
This year, the challenge is to make a robotic giant (any shape in your wildest imagination).He
arrives at The Giant’s Causeway and during his stay in the UK, he wanted to go to see the
London Eye and visit his friend in Loch Ness. On his was, the robotic giant also rescued a few
animals and took them to London Zoo.
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1. General information
Introduction
In the WRO UK Robo Friends Category, teams build and program a friendly robotic giant to
complete a series of tasks within a Game Table. The main task is to create a robot giant that can
travel from the Giant’s Causeway in Northern Ireland to Loch Ness in Scotland to see the giant’s
friend, a monster called Nessie. The monster sleeps all day long, so when the Giant arrives at
Loch Ness, the Giant needs to wake the giant’s friend up with a loud sound from the end of the
jetty.
The Giant then travels to London in England to see the London Eye. Whiles traveling, the Giant
will meet a few animals, a rhino, a penguin, and a bear. The friendly giant will then take them to
the London Zoo.
Each team will use their robot to perform the tasks within 2 minutes.
IMPORTANT: This entry level game is only offered at a National Level, and exclusive to the UK,
there is no international tournament.
Focus Areas
At the WRO UK Robo Friends category, students will focus on developing in the following areas:
-

Computational Thinking skills that apply logical steps in solving complex problems.
General coding skills & basic robotics concepts (perception of environment, control,
navigation).
Collaboration and Communication skills, in particularly how to achieve the goal while
working in a team.
Creativity and Resilience, how to think outside of a box when facing a difficult situation

Learning is most important
WRO wants to inspire students around the world for STEM related subjects and we want the
students to develop their skills through playful learning in our competitions. This is why the
following aspects are key for all our competition programs:
❖ Teachers, parents or other adults can help, guide and inspire the team, but they are not
allow to build or code/program the robot.
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❖ Teams, coaches and judges accept our WRO Guiding Principles and WRO Ethics Code to
ensure a fair and rewarding competition for all.
❖ On a competition day, Teams and Coaches respect the final decision judges take and
work with other teams and judges on a fair competition.
More information on the WRO Ethics Code you find here:
https://wro-association.org/wp-content/uploads/2021/08/WRO-Guiding-Principles-and-EthicsCode-2022.pdf.
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2. Team and Age Groups definitions
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

A team consists of 2 or 3 students.
A team is guided by a coach.
1 team member and 1 coach are not considered a team and cannot participate.
A team may only participate in one of the WRO categories in a season.
A student may only participate in one team.
The minimum age of a coach at an international event is 18 years old.
Coaches may work with more than one team.
The age group for this category is defined for students in the age of 8 – 10 years old.
The maximum age indicated represents the age that the participant turns in the calendar
year of the competition, not his/her age on the competition day.

3. Responsibilities and team’s own work
3.1.

3.2.
3.3.

3.4.

3.5.
3.6.
3.7.

3.8.

A team should play fair and be respectful towards teams, coaches, judges and competition
organizers. By competing in WRO, teams and coaches accept the WRO Guiding
Principles that can be found at: https://wro-association.org/wpcontent/uploads/2021/08/WRO-Guiding-Principles-and-Ethics-Code-2022.pdf.
Every team and coach need to sign the WRO Ethics Code. The organizer of the
competition will define how the Ethics Code is collected and signed.
The construction and coding of the robot may be done only by the team. The task of the
coach is to accompany them, help them with organizational and logistical matters and
support the team in case of questions or problems. The coach cannot be involved in the
construction and programming of the robot. This applies to both the day of the competition
and the preparation.
A team is not allowed to communicate in any way with people outside of the competition
area while the competition is running. If communication is necessary, they should ask the
permission of a judge who may allow team members to communicate with others, under a
judge’s supervision.
Team members are not allowed to bring and use mobile (cell) phones or any other
communication device into the competition area.
Destruction or tampering with competition courts/tables, materials, or robots of other
teams is prohibited.
It is not allowed to use a solution (hardware and / or software) that is (a.) the same or too
similar to solutions sold or posted online or (b.) the same or too similar to another solution
at the competition and clearly not the team’s own work. This includes solutions from teams
of the same institution and/or country.
If there is a suspicion in relation to rule 3.3 and 3.7, the team will be subjection for
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investigation and any consequences as mentioned in 3.8 can apply. Especially in these
cases rule 3.9.2 may be used to not allow this team to progress to the next competition,
even if the team would win the competition with the solution that is likely not their own.
3.9.
If any of the rules mentioned in this document are broken or violated, the judges can
decide on one or more of the following consequences. Before a decision is reached, a
team or individual team members may be interviewed to find out more about the possible
violation of the rules. The interview can include questions about the robot or the program.
3.9.1. A team may not be allowed to participate in a game and gets 0 points, the other team
gets 3 points.
3.9.2. A team may be disqualified completely from the competition.

4. WRO UK Robo Friends– Game Description & Game Field
The WRO UK Robo Friends Challenge is for each team to build and program a WeDo,
Arduino or Rasperry Pi robot giant then use the robot giant to complete a series of tasks
within a Game Table.
The main task is to create a robot giant that can travel from the Giant’s Causeway in Northern
Ireland to Loch Ness in Scotland to see the giant’s friend, a monster called Nessie. The monster
sleeps all day long, so the Giant needs to wake Nessie up with a loud sound from the end of the
jetty.
The giant also travels to London in England to see the London Eye. Whiles traveling, the giant will
meet a few animals, a rhino, a penguin, and a bear. The friendly giant will then take them to the
London Zoo.
Each team will use their robot to perform the tasks on the given path within 2 minutes.
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On the game field:

•
•
•
•

Figure 1. Game field
The given path marked with the black line within the centre.
There are four Sightseeing Areas: The Giant's Causeway, Loch Ness, Snowdonia
National Park & Central London.
There are three animals (a penguin, a bear, and a rhino) to be taken to London Zoo.
There are six trees (green) in the Snowdonia National Park, the Giant needs to avoid
them.

For more information about the game table and game mat specifications, please take a look at 9.
WRO Robo Friends General Rules. The printable file of the mat and a PDF with the exact
measurements are available on www.robobrain.academy/wro
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Game Objects:
On the game field, the given path is indicated here in yellow:

On the game field, Nessie the monster is indicated here:
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On the game field, the Loch Ness jetty is indicated here in blue, and the lake is indicated in red.
Point A and Point B are indicated in Green. Point A marks the beginning of the jetty and Point B
marks the end of the jetty:

Nessie sleeps all day long in the middle of Loch Ness and can only be woken up by a Long Siren
Sound. It cannot hear anything unless the Giant gets to the end of the jetty. The Giant does not
know how to swim, therefore is not allowed to touch any part of the lake.
On the game field, the London Zoo is indicated here:
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The collected animals need to be placed within the black boarders of the London Zoo.
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On the game field, the ferry crossings are indicated here in purple:

There are 3 crossings on the map, each with 2 ferry piers marked with the ferry pier symbol:

When using the ferry crossings the given path should still be followed.
The ferry piers are marked with different colours as seen above on the map and below individually:
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On the game field, there are three animals represented by these blocks of LEGO

Penguin

Bear

Rhino

All three of them escaped from London Zoo, so the Giant need to take them back to the zoo.
On the game field, there are six trees represented by blocks of green LEGO.

Sightseeing Areas:
The Sightseeing areas are marked in red in the image below:
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5. WRO UK Robo Friends – Game Tasks
5.1.

The robot giant must start from the Giant’s Causeway and complete Game Tasks 5.3
to 5.5. Game Tasks 5.3 and 5.4 could be completed in any order. Game Task 5.4
needs to be completed to score any points.

5.2.

When completing the Game Tasks the robot should follow along given path. The
robot is considered to be on the path as long as part of it touches the path. If the
robot is completely outside of the path, a penalty of a 5 second pause is given.
During the 5 second pause the team would have to stop the robot completely and
the judge would move the robot back onto a position on the path closest to where the
robot first moved outside of the path.

5.3.

Visiting Nessie

5.4.

The robot giant needs to get from Point A to Point B of the Loch Ness jetty and not
touch the lake. Points will not be deducted if the robot giant touches the lake. The
judge will place the robot giant back to Point A if the robot giant touches the lake.

5.5.

The robot giant needs to play a Long Siren Sound to wake up Nessie.

5.6.

Rescuing the lost animals

5.6.1. The robot giant will encounter 3 lost animals within the map. Points are awarded if
an animal element is transported from their original position to the London Zoo
area and if an animal element is completely inside of the London Zoo area.
5.6.2. Of the 3 lost animals in the map, the Rhino is scared of going on ferries. Therefore,
the robot giant will not be able to use any of the ferry crossings on the map when
transporting the Rhino back to the London Zoo area.
5.7.

Visiting the London Eye
The robot giant must visit the London Eye located in the Central London Sightseeing
Area at least once to score any points within their run. Points will be award if the
robot giant enters the Central London Sightseeing Area, regardless if the robot is
transporting any lost animal elements.

6. WRO UK Robo Friends – Specific Game Rules
6.1.

The robot must start its attempt from any area within the Giant Causeway . The
robot must start inside the brown/black line.
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6.2.

During the attempt, the robot may be moved/operated under programmed control
autonomously or under remote control, or using a combination of the two methods.

6.3.

The robot can be controlled by any compatible device or with a remote controller
built for WeDo 2.0, Arduino Uno or Raspberry Pi Zero. The teams can use any
software.

6.4.

The three animals must be placed inside of the London Zoo. There are no
restrictions on the way an animal is transported to the zoo.

6.5.

The robot is asked to travel along the path. If any trees are knocked off, the team
loses points.

6.6.

During an attempt, the team is allowed to touch/grab the robot when any part of the
robot, e.g. a wheel, touches a Sightseeing Area. A team may do this either to
reposition the robot within the Sightseeing Area or to attach or detach appendages.
The team is not allowed to move a robot from one Sightseeing Area to another
Sightseeing Area.

6.7.

During an attempt, members of the team are:

6.7.1. Not allowed to touch any animal elements, or any tree elements. If a team
touches any animal elements, no points will be awarded even if the team
successfully transports the animal element(s) into the London Zoo area. No
points would be deducted. The judge will place the touched item back at the
location on the field where it was originally located.
6.7.2. Not allowed to touch the robot giant unless the robot giant is resting in any
Sightseeing Areas. If a team touches the robot giant which is not staying in a
Sightseeing Area, the judge will replace the robot giant at the nearest Sightseeing
Area.
6.8.

The mission is completed when either:

6.8.1. The robot giant reaches the London Eye after transporting all the lost animal
elements in the London Zoo area,
6.8.2. The 2-minute time limit has expired.
6.9.

Information about our WRO Guiding Principles and WRO Ethics Code:

6.9.1. By competing in WRO, teams and coaches accept the WRO Guiding Principles
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that can be found at: https://wro- association.org/competition/wro-ethics-code/
6.9.2. Every team needs to bring a signed copy of the WRO Ethics Code to the
competition and hand it to the judges before the start of the competition.
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7. WRO UK Robo Friends– Scoring
The overall evaluation of the teams in WRO UK Robo Friends is broken down into two
categories:
• Understanding: through a dialog with the team members, the judges assess
their understanding of the building process, the program, and the strategy used
on the game field.
• Score: the points scored on the game field.
The team must be assessed well in both categories to be evaluated as a high
performing team.

Assessment of Understanding:
Before the first attempt on the game field, each team is interviewed by the judges to assess
how well all team members understand the building process, the program and the
strategy used on the game field. The following table can be used to assess the teams.
For each entry in the table, a smiley from a three-level smiley scale is chosen as the
assessment of the entry in question.

Robot build: how well do the team members
understand the components of the robot build, and
the reason for having each component?
Program: how well do team members understand
the program and the correspondence between the
components of the program and the behavior of
the robot on the game field?
Strategy: how well do team members understand
the strategy chosen for getting points on the game
field?
The dialog with judges showed that the team has
built and programmed the robot themselves.

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

In total
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WRO UK Entry Level Game

Assessment of Points Scored:
Maximum score = 100 points.
Point Scoring Table:

Tasks

Each

Total

The Giant arrives at Point B of the Loch Ness Jetty

10

The Giant sounds a siren at Point B of the Loch Ness Jetty

10

An animal element is transported by the robot from their original
location on the map to the London Zoo area and the animal element is
completely inside the London Zoo area.

10

30

Trees are left standing still

5

30

The Giant arrives at London Eye

20
100

Maximum Score

8. Game Object Specifications
There are 3 LEGO animals, each built with 2 2x4 LEGO bricks and 2 2x2 LEGO bricks:

Penguin

Bear

Rhino

There are 6 LEGO trees , each built with 2 2x4 LEGO bricks and 2 2x2 LEGO bricks:
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WRO UK Entry Level Game

9. Robot material & regulations
9.1.

9.2.
9.3.

9.4.
9.5.

9.6.

A robot can be built from any robotics kits or with usage of 3D printed elements,
elements prepared with a CNC machine, elements cut from acrylic/wood/metal or any
elements from any material.
There is no limitation on the controller, sensors, motors and batteries brand.
The robot’s dimensions before the robot starts the run must not exceed 200 mm x 200
mm x 200 mm. Cables must be included in these dimensions. After the robot has
started, the dimensions of the robot are not restricted.
Control software can be written in any programming language – there are no restrictions
on a specific language.
The robot must be autonomous and operates during the matches by itself. Any radio
communication, remote control, and wired control systems are not allowed while the
vehicle is running. Teams in violation of this rule will be disqualified.
Participants are not allowed to interfere with or assist the robot while it is running. This
includes entering data to a program by giving visual, audio or any other signals to the
robot during the match. Teams that violate this rule will be disqualified at that match.
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WRO UK Entry Level Game

10.

WRO Robo Friends General Rules
1. Each team has two or three team members and is assisted by a coach. The
age of the team members is up to 10 years old.

Material
2. The controllers, motors and sensors used to assemble the robot must be from
the LEGO Education WeDo 2.0 Core Set, Arduino Uno or Raspberry Pi Zero.
Any number and combination of controllers (Smarthubs), motors and sensors
are allowed.
3. The maximum dimensions of the robot before it starts must be within 250mm×
250mm×250mm. After the robot starts, the dimensions of the robot are not
restricted.
Game Table
4. In this category, the robot solves missions on a field. Every field consists of a game
table (an even ground with boarders) and a printed mat that is put into the game table.
5. The dimensions of a WRO mat in an age group are 2362 mm x 1143 mm. Game Tables
have the same size or max. +/- 5mm in each dimension. The official height of the
boarders of a game table is 50mm, higher boarders can be used as well.
6. The game mat must be printed with a matt finish/overlay (without reflecting colours!).
The preferred printing material is a PVC tarp with around 510 g/m² (Frontlit). The
material of the game mat should not be too soft (e.g. no mesh banner material).
7. If the position of game objects on the field is not clearly defined and the specified area
for the game object is larger than the object itself, the object should be place centered
in an area.
Competition
8. All the teams in a competition each have the same number of attempts to solve
the challenge. The format of the competition will be released before the
competition by WRO UK: when to schedule the competition, the number of
attempts for each team and the way the score for each attempt is used to get the
overall score for each team and hence how the winning team is found.
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11.

Game documents and rule hierarchy

11.1.

Every year, WRO UK publishes new game documents for the specific age group field
missions and a new version of the general rules for this category. These rules are the
base for all WRO UK events.
11.2. During a season, WRO UK may publish additional Question & Answers (Q&As) that can
clarify, extend or re-define rules in game and general rule documents. Teams should
read these Q&As before the competition.
11.3. At the competition day, the following rule hierarchy applies:
11.3.1. General rule document builds the base for rules in this category.
11.3.2. Game documents of the age group clarify the missions on the field and may add
special game definitions (e.g. the orientation of the mat or another starting position of
the robot).
11.3.3. Questions & Answers (Q&As) can overwrite rules in game and general rule
documents.
11.3.4. The judge on the competition day has the final word in any decision.
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