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PREKHISTO!

Note: All the pictures in this document are provided for information. They cannot be used as
references. Dimensions, colours and materials listed in the appendix are the only to be considered.
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. Presentation

Eurobot®™®" and Eurobot®®" Junior are two events open to young robotics teams of amateurs. These
teams can be composed of students involved in Eurobot®®" in the frame of a school project, group of
friends, or independent clubs. Eurobot®™" and Eurobot®®" Junior share the same goal: to allow young
people to be involved in an active-learning process and put into practice their knowledge and know-
how by participating in a friendly event.

About Eurobot®®®"

The age limit for participating in the Eurobot®" final is 30 years. Each team

may have a supervisor to whom the age limit does not apply. Teams that do
not respect this age limit will not be allowed to participate in the Eurobot®”®"
final. The technical challenge is to build an autonomous robot as well as
an optional secondary autonomous robot.

About Eurobot®"®" Junior

The age limit for participating in the Eurobot®™" Junior final is 18 years. Each
team may have a supervisor to whom the age limit does not apply. The eurobot
technical challenge is to build a remote controlled robot as well as an

optional autonomous robot.

Be careful, accor di ng to your countryos eduk ystem,
limit may be slightly different. Check the registration requirements *

stated by your National Organising Committee.

A team is a group of young people who have built one robot (and optionally a secondary robot) for the

event. One person can be part of only one team, even if both teams belong to the same
organization, but we encourage teams to share their experiences. The project can be supervised by

someone over the age limit (teacher, parent, group leader, etc.), but the robot must be designed and
built by the teambébs member s, not the supervisor.

One organization (club, school, etc.) can register several teams, if permitted by the registration
requirements set by your National Organising Committee. The acceptance of these requirements is
compulsory.

Eurobot®™®" and Eurobot®™" Junior are intended to be held in a friendly and sporting spirit. As in sports
event, refereeing decisions are final, except if an agreement between all parties is met.

Countries where more than 4 teams are register must organize a national qualification, in order to
select 4 teams that will attend the international final. Teams from countries with less than 4 registered
teams can attend the international final without needing a national qualification event. These final
events take place in Europe, but remain open to countries from other continents.

As usual, some parameters can vary from one year to the next. Accordingly, please
read the rules carefully even if the chapters may seem familiar to you (playing field
dimensions, robots dimensions, etc.).
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The regulations for both events (Eurobot®®®" and Eurobot®®" Junior) are similar. The aim of this
approach is to provide an almost common platform for the Eurobot®®®" event, dedicated to
autonomous robots, and for Eurobot®®" Junior event, dedicated to wire-guided robots.

Thus:

- An Eurobot®®®" organizer has also the ability to organize a Eurobot®*®" Junior contest,
and vice versa,,

- The exchange of experiences is favoured between participants from the two events.

WARNING! This document presents the Eurobot®"®" and the Eurobot®"®" Junior

rules. To distinguish between them, you will find information dealing with
Eurobot®?®" in blue and Eurobot®®" Junior in
Information common to both rules is in black.
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[I. Rules of the match

This year, robots go back in time to discover prehistory! In this hostile environment, they will need to
have strategy and courage to complete the tasks that lie aheadé

Tasks:

e Mammoths: robots can throw as many spears at mammoths as possible

e Fresco: robots can leave their footprints in history

e Picking fruits: robots can collect as many fruits as possible

e Fire conquest: robots can take over fires

e Capture mammoths: robots can capture a mammoth at the end of the match

Figure 1: Overview of the playing area (table and  elements)

Warning:

e The tasks are independent from each other and no order is required in fulfilling them.
e No task is mandatory. Define your priorities.
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lll. Playing area and actions

Important information:

Organizers commit themselves to build the playing area with as much accuracy as possible.
Nevertheless, they reserve the right to some modifications if they think it is necessary. No objections
regarding differences in dimensions will be taken into account. Eventual changes of the technical
specifications will be announced on the website of the National Organization Committee (NOC) in your
country.

Teams are advised that the quality of the painting on surfaces can vary from one table to another, and
can deteriorate as time goes by.

If any problems concerning the regulation occur, the specifications of the playing area and its

elements could be changed during the year. We therefore strongly encourage the participants to

check our website regularly: http://www.eurobot.org/as wel |l as your NOCO&s own web:
can also follow the discussions and get further information in the forum: http://www.planete-
sciences.org/forums/

1. Playing area

The playing area is a 3000x2000 mm rigid rectangular flat, which can be made in two parts of
1500x2000 mm or more. References are provided in the appendix.

Figure 2: Overview of the playing area without  elements
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Full specifications of the playing area and playing elements (dimensions, positions
at the beginning of the match, colours and other references) are listed in the
appendix.

In the rest of the document, horizontal and vertical directions are stated relative to the
playing area.

2. Starting areas: caves
a. Description

Starting areas are located in the rear corners of the playing area (view from the audience). These
caves consist of an area painted in grey circumscribed by a line (included in the area) painted in the
teamd solour to which it belongs to. A footprint located arbitrarily inside each cave is painted in the
same colour.

WARNING: Because of the footprint, the thickness or adhesion of the paint can vary from one
table to another.

Team A starting area Team B startirlg area
(Ontheleftffom audi enceds (On the right from

Figure 3: Overview of starting areas
b. Constraints

o Before starting, participants must check that their robots stand entirely within the limits of the

cave.
e A team i s con*ddd e rfe dn ofnsec rodft thet IHaetingrarea befbre thesend of

the match.
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3. Fresco

Robots are artists as suggested by the painting found in their caves.

a. Description of the playing elements and layout at the start of the match

e Fresco: a vertical panel covered with five horizontal bands of Velcro™ (smooth side).

e Paintings: Paintings are provided by the teams and are covered with Velcro™ (hook side)
on the back side. These paintings must be mostly painted in the teamb s ¢ oyéll@mor redj
and have to be presented during the approvals. The organization team keeps the right to
refuse all paintings that are not adapted to the event.

Figure 4: Empty fresco

b. Actions and constraints

Action:
e Robot can attach paintings to fresco.

Constraints:

e Teams bring their own paintings which they will use during the match. They will ensure to have
a set of each colour (yellow or red) they could be assigned to for a match. The organization
team will not provide any paintings.

e The Minimal size of a painting is 80x100 mm and the maximum size is 100x160 mm with a
maximum thickness of 10mm. They must be mostly painted in the teamd €olour (yellow or
red) and must not contain the opponentd solour.

e All the paintings must be pre-loaded inside the robots during the preparation time before the
match. Each team can load a maximum of two paintings.

Teams are not allowed to retrieve paintings on the fresco during the match.
Points will be counted only for paintings that are griped on the fresco at the end of the match.
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Figure 5: Fresco with paintings

4, Fire conguest

One, who says prehistory has also a fire conquest in mind! In order not to deviate from this rule, robots
can tame fire to warm and light up.

a. Description of the playing elements and layout

e Fires: represented by painted triangles. One side is painted in red, the other one in yellow.
The edges are black. 16 fires are located on the table at the beginning of the match: 10 are
located in torches and 6 directly on the table. Fires on the table are set up on their edges.

e Torches: collecting zones for fires. There are two types:

- Fixed torches: There are 4 fixed torches on the border of the table. Each fixed torch
contains one fire placed vertically.
A Movable torches: There are two movable torches that can be moved by
robots. They are located on the table on fixed locations at the beginning of the
match. Each movable torch contains 3 fires.

e Heart of the fire: raised zones where fires can be placed. There are three hearts of the fire:
One in each front corner of the table and one in the centre.

b. Actions and constraints:

Actions:
e Robots can do the following actions to conquest the fire:
- Turn fires over to have the side with the team colour on the top face
- Put fires of their own colour on the hearts of the fire.

Constraints:
e Playing elements are common to both teams.
e Fires placed on the edge are not counted.
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e To be valid, a fire must respect the following two criteria:
- It has to be placed horizontally,
- The bottom side of the fire must be in contact with the playing area or the heart of the
fire.
e Robots can move fires, turn them over and remove them from the hearts during the match.
Only the position at the end of the match will be counted.
The fire place on top of the two others is not Fires on the heart are not valid.
valid.
Figure 7: Examples of fires not val id at the end of a match
5. Picking the fruits
Hunting mammoths and painting makes you hungry! And to have a complete meal, we also need fruits
(al so known as fruitmoths). Letds go picking!

a. Description of the playing elements and layout

e Fruit trees:
- There are four trees,
- They are located on a border of the table.

e Fruits:
- Each tree contains six fruits (aka fruitmoths) that are hanging at the end of their
branches.
- Five fruits are edible (purple) and one is toxic (black).
- Toxic fruits are randomly located but they will not be located on the two locations that
are within the table. There is symmetry between the left and the right side of the table.
- Fruits have different heights and some are outside the playing area.
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Figure 8: Trees

e Connection between the fruits and trees:
- The fruits are hung from the trees with a string. One end is attached to the tree, the
other end is connected to the fruitusingVe |l cr o E.
A On the fruit: hook side ofthe Vel cr o E
A On the string: soft side of the VelcroE

e The fruit baskets:
- Teams can drop off their harvest,
- They are located in front of the mammoths,
- Each team has its own basket painted in its colour.

Figure 9: Fruit baskets
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b. Actions and constraints
Actions:
o During the match each robot can pick as many edible fruits as possible and drop them off in its
basket.

Constraints:
e Fruits can be dropped off in both baskets.
e Fruits cannot be removed from the opponent basket.
e Each team owns one basket. The fruits inside it count for the team it belongs to, even if they
were dropped by the opponent robot.
Some fruits on trees are located outside the playing area.
Each toxic fruit in a basket reduces the scoring.

6. The Mammoths

What would be a journey through prehistory without hunting mammoths?

a. Description of the playing elements and layout

e The mammoths: two boards representing the profile of a mammoth are placed at the back
side of the table. Each of their surfaces includes a zone made of black VelcroE (hook side).

Figure 10: Mammoth
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e Spears: Six table tennis balls, partially covered with Velcro™ (smooth side), are put inside the
robots prior to the match.

O O

Figure 11: An example of spears

b. Actions and constraints

Action:
e Robots can hunt mammoths by throwing spears paint

Cooperative action:
e At the end of the match, if a mammoth has at least one spear of each team on it, cooperation
points will be given to both teams.

Constraints:
e Each team can load a maximum of 6 spears.
e The spears must be pre-loaded into the robots during the preparation phase prior to each
match.
At the end of the match, only spears still stuck on mammoths are counted.
The direct drop-off of spears is forbidden: A ballistic shot is expected.
Under no circumstances may teams recover spears from mammoths during the match.
Teams have to provide two sets of spears: one set is yellow and the other one is red. They
must be presented to referees during approvals. The organizer will not provide any spears.
e Spears must be table tennis balls covered with V e | ¢ r sméoth (side - white Velcro™ is
highly recommended). Major colour of the spear must be yellow or red (including Velcro™
strips).
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Figure 12: Example of mammoths at the end of a match. Only the mammoth on the right ( view
from audience ) is counted for cooperative action.

7. Catching the mammoths (Funny Action)

Robots hunt the mammoths for food. These bi g pachyderms can olkrmw danger o
how to defend yourself. This is why you need to capture a mammoth: to prevent it to cause too much
damage to your camp.

a. Description of the playing elements and layout

e Mammot hsdé profiles are used for AMammothso action
e A netor similar provided by teams.

b. Actions and constraints

Action:
At the end of the match, during five extra seconds, robots can catch a mammoth by throwing a net on
it.

Constraints:

e The net must not be dangerous for the playing area, playing elements, audience and people
around the table.

e A net wildl be counted o
from the robot. A net t
a spear will not be counted.

e The net can be thrown only during the five extra seconds starting from the end of the regular
90 seconds of a match.

e Only one net is allowed per team.

e The net must be preloaded during the preparation phase prior to the match.

it is hangi

'y if n
t is fallen at t h

n g on t
h a e

ma mm
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e During the 90 seconds of the match, the net is part of the robot and must respect the same
constraints as the robot itself. During the funny action time, the net is not considered as a
part of the robot.

REMINDER: A match lasts 90 seconds. At the end of the 90 seconds, the robots must stop and only
at that point the devices dedicated to the funny action can start working during 5 extra seconds
(excluding all kinds of locomotion).

8. The black lines

A black line is available for both teams to include line following systems in the robots. This line starts
inside the starting area, then goes through a fire to reach the fresco.

Figure 13: One of the two black lines
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V. Project presentation

Both Eurobot®™" and Eurobot®®" Junior encourage you to practice science through entertainment.
One of the fundamental objectives is to assist and value your work and projects of this year. To
achieve this, we require you to make a Technical survey and a Poster.

eurobot *.
3 A. .....Eurobot®Pre"

-

L 9

2. Technical survey

Over the year, each team is required to submit a technical survey to the refereeing committee; your
national organizer specifies the submission deadline. The purpose of this paper is to provide a clear
and concise vision of your project, focusing on 2 topics:

e General information (team, schedule, budget)

e Technical information (strategy, technical choices, etc.). It should include details about
mechanics, electronics and the software your team plans to use. If possible, your technical
survey should include illustrative charts and pictures. This part must be written using a
template (downloadable from the registration website).

The goal of the technical survey is not to give the teams more work, but to help them to complete their
projects successfully. The refereeing committee will read it carefully in order to identify possible
misunderstandings of the rules, etc. in the development process as soon as possible.

Thus it will allow us to identify doubtful solutions and to help the teams to avoid failure situations.

3. Technical Poster

Each team is required to provide a technical poster. This poster should present information related to
the design of the robot (drawings, technical references, design specifications, etc.). It should be at
least DIN Al (594x841 mm) in size, and ideally should be printed. The poster is intended to promote
exchange and communication between teams.

Special effort should be made to make the poster understandable to a novice audience. Ideally the
poster should include pictures and charts to explain the concepts.

The poster must also include:
e the seramemb
e the team membersé names,
e the teamébés nationality

This poster will be displayed in the team's stand. An English version of the poster must be supplied.
Optionally, the team can provide other language versions as well. The poster must be supplied to the
Eurobot®" association in PDF Format.

The chosen resolution of the PDF must guarantee that all texts on the poster will remain readable. If
possible, the file size of the PDF should remain below 25 MB.

The PDF version of the poster may be sent to Eurobot®™" beforehand via your National Organizing

Committee. It may also be provided on CDROM or USB key during the contest when presenting your
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robots for the approval. In a general way, we strongly encourage the teams to discuss their projects by
posting information on the internet or for example in the Eurobot®*" forums.

eurobot
e

4*%

As in the previous years, thepr esent ati on of your teamds project (thi
long-term, tasks distribution ...) as well of your robots (technical systems implemented, chosen

strategies ...) is an integral part of the event. Teams should present their projects in a way that is

easily understandable and visible for the public and the other participants.

This presentation should be done on a poster with a size of at least DIN Al (594x841 mm). It is also
possible to add further presentation supports (like video). Be creative!

The project should be presented to the refotthees and
robots in order to show the whole work. This presentation will be taken into account for the approval

process. During the event, a jury will examine all the posters and discuss with all present teams, in

order to be able to give an faward forthe bestpr esent ati ono.
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V. Therobots

1. Foreword
e Each team is allowed to register a maximum of two
roboto and the fifisecondary robot o. The secondary
ot dimensions.
4*%
ewkobot ° e For Eurobot®™" both robots are autonomous.
)
N

e The construction of a secondary robot is optional. For beginner teams that are new to Eurobot
it is recommended to focus on building just a single robot. In general it is better to have one
working robot instead of two robots that are barely finished. Having a secondary robot allows
larger teams with more members to split their work into two projects.

e The secondary robot can participate only with the main robot it has been created for and
approved with. However it can participate alone if the main robot cannot participate. It cannot
be re-approved with another robot.

e A robot must not damage the opponent, the playing table or its elements.

e During the contest only two members per team are allowed on stage and in the backstage
area. The path to the stage may contain steps or stairs. Therefore it is recommended to make
the equipment easy to transport.

e Both the main and the secondary robots must each consist of interconnected parts. Hence
they are not allowed to leave or lose any parts on the playing area with the exception of
playing elements.

e The use of objects, graphics or colours resembling the table or its playing elements is against
the idea of fair-play and must not be used on the robot(s). This will be checked during the
approval.

e The robots are not allowed to fixate themselves on the playing area (for example by suction).
The force needed to lift a robot vertically must never exceed its weight.

e The robot (s) shall never prevent the opponent ds
blocking the access to playing elements. If a robot is motionless after for example finishing a
task it should clear the area. However, protecting already scored points is allowed.

e Deliberately making the table vibrate or other similar actions will not be approved. If you are in
doubt please contact the referees.

e Use your imagination and be creative! Your robot can show emotions, play sounds or music to
provide the audience and media with an attractive show.
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2. Dimensions

The dimensions of the main and the secondary robot in Eurobot®™®" are identical to the ones in

Eurobot®P®" Junior. Thus, a robot built for Eurobot®P®" Junior can potentially compete in Eurobot“Pe".
The Eurobot°P" Junior robot would only need to be modified in order to be autonomous.

Dimensions of the main and the secondary robot:
The perimeter is measured according to the figure below:

Dimensions of the main robot: Dimensions of the secondary robot;

Start configuration Start configuration

01200 mm O700 mm
Deployed Deployed
mm 01500 mm mm 0900 mm

The perimeter of the main robot must not exceed 1200 mm at the beginning of a match. This is called
the Astarting configurationo. During the match the r
mm which is called the deployed configuration.

The secondary robotds perimeter is independent from
exceed 700 mm but can extend up to 900 mm in the deployed state during a match.

In any case the height of the main robot and the secondary robot must never exceed 350 mm. The
emergency button is allowed to exceed this limit but must stay below 375 mm in height.

For Eurobot®®" this height excludes the beacon support, sensors and electronic circuits that can be
placed below the beacon support.

No components of the robot and playing elements manipulated at any moment by the robot should
exceed 350 mm in height, in order not to disturb the beacons.

At the beginning of a match both robots together must be completely inside the
starting area and may not exceed its limits.

3. Energy sources

In general, all forms of energy sources stored in the robot are allowed (batteries, springs,
compressed air, gravitational energy...). Energy sources using chemical reactions like
combustion or pyrotechnic processes are prohibited for safety reasons. Any corrosive
products or other liquids that can splash are not allowed for the same reason. It is also
prohibited to use living beings inside the robot.

e If you have any doubts about an unusual energy source, please ask the referees in time.
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