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Preamble

These rules are intended to ensure that a fair competition iRdheCupSoccer Humanoid
League is possible. They want to encourage creativity and technical development.
Currently, the rules deviate in many points from the FIFA ldwsjt is intended to decrease
these deviations in the future, in order to work towards the long-terhofpkaying with hu-
manoid robots against human soccer teams.

Among the research challenges that are specific to the Humaeaglié is maintaining the
dynamic stability of the robots while they are walking, runningkikig, and performing other
tasks. Another example is the coordination of perception and locomotion. Thendidm
soccer robots must also be robust enough to deal with challenges from othes. player
Please refer to the official FIFA rules for anything not covered by thisndeiat.

Size Classes

As it is not feasible to have humanoid robots of very differensgqitay against each other,
the competitions are held in two size classes: KidSize and izeerffe Section 4 for the
definition of these classes.
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1 The Field of Play

The competitions take place on a rectangular field, which contamgdals, field lines, six
restart markers, and four corner poles, as shown in Fig. 1.

Figure 1: Soccer field.

Table 1: Soccer field sizes, in cm.

KidSize | TeenSize
A | Field length 450 600
B | Field width 300 400
C | Goal length 50 60
D | Goal width 150 260
E | Goal area length 50 60
F | Goal area width 190 300
G | Penalty kick distance 120 180
H | Restart marker width 75 100
| | Center circle diameter 90 120
J | Border strip width (min. 60 70

1.1 Playing Surface

The field is covered with green carpet. The white lines amesitle. Line segments of 10cm
length are used to mark penalty positions, restart positions, andctefkiposition. The
longer outer field lines are called touch lines, whereas theeshmrter field lines are called
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goal lines. The six restart positions are located half-waydsivthe axis connecting the two
goals and the touch lines, three on each side: in the middle and bétegrmalty positions
and the touch lines. The field is surrounded by a border strip, vidialso covered with
green carpet. The world outside the border strip is undefined.

1.2 Goals

A goal is placed in the middle of each goal line. One of the geaislored yellow at the

three inner walls. The other goal is colored blue. The goals foKith®ize field have a
horizontal goal bar at a height of 90cm. The TeenSize goals are 120cm high, but do not have a
horizontal goal bar. The outer goal walls, as well as the goal posts and lthargai@ colored

white.

1.3 Corner Poles

The four corners of the field are marked with one corner pole eaehcdrner poles have a
diameter of 20cm. They consist of three segments of 30cm heigbgdpabove each other.
The lowest and the highest segments are colored in the sdoneas the goal belonging to
the same goal line. The middle segment is colored in the color of the opposite goal.

1.4 Lighting

The field is illuminated homogenously by artificial white ligtdurces placed at a height
greater than 2.5m above the field. The brightness of the lightilgetiseen 600lux and
1200lux. The brightness within the field does not vary more than 300lux.

2 The Ball

Each size class uses its own ball:
1. KidSize: Orange plastic ball (8.4cm diameter, 26q),
2. TeenSize: Orange beach handball, size 2 (18.0cm diameter, 294q).

3 The Number of Players

A match is played by two teams, each consisting of not moretwwaplayers, one of whom
may be designated as goalkeeper. A match may not stattief ééam consists of less than
one player.

3.1 Incapable players

Players not capable of play, e.g. players not able to walk orlew® players not able to
stand, or players with obvious malfunctions are not permitted to paittcin the game. They
must be removed from the field. It is up to the referee to judgether a player is capable of
play. The referee may ask the team leader of a player sedpecbe incapable of play to
demonstrate playing ability at any time.

3.2 Substitutions

Up to two players per game can be substituted by other playdrs same team. The referee
must be informed prior to the substitution. A substitute only entereticeafter the player
being replaced left the field and after receiving a sigrahfthe referee. Any of the other
players may change places with the goalkeeper, provided thedfénee is informed before
the change is made and that the change is made during a stopgagenatch. Exchanging a
field player with a goalie does not count as substitution.
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3.3 Temporal Absence

Servicing robots on the playing field is not permitted. A robot magaken out of the field
for service, after receiving permission from the refere&infaout a robot for service does
not count as a substitution. A serviced robot may not come into play lagfare 60s elapsed
after it was taken out. It has to enter the field at the iposdf a touch line closest to the
position where it was taken out. It has to face the center of the field wheimgnte

4 The Design of the Robots

Robots participating in the Humanoid League competitions must have antikmdody
plan, as shown in Fig. 2. They must consist of two legs, two arms, arittadewhich are at-
tached to a trunk. The robots must be able to stand upright on thieanteéo walk on their
legs. The only allowed modes of locomotion are bipedal walking and running.

Hlop

Figure 2: Humanoid robot body plan.

4.1 Robot Height
4.1.1: The heighH of a robot is determined as follows:

H = mln(Htop, 2.2 Hcom),

whereH;,, denotes the height of the robot when standing uprighHagaddenotes the height
of the robot's center of mass, measured in upright posture.

4.1.2:Based orH, the following size restrictions apply:
30cm H 60cm to play in the KidSize class,
65cm H 130cm to play in the TeenSize class.
A robot larger thai30cm may be allowed to play in the TeenSize class, provided that:
o H<180cm and
0 the robot fits at all times into a vertical cylinder of diaméa@dcm.

4.2 Size Restrictions

All robots participating in the Humanoid League must comply with the follovastyictions:

1. Each foot must fit into a rectangle of at¢322.

2. The robot must fit into a cylinder of diametef2.

3. If the arms are maximally stretched in horizontal direction, their ext@msust be less
thanl.2 H.

4. The robot does not possess a configuration where it is extended longéisthéh

5. The length of the legdieg, including the feet, satisfigs4 H Hieg 0.6 H.

6. The height of the heatheaq, including the neck, satisfi@€&1 H Hpeag 0.2 H.
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4.3 Sensors

Teams patrticipating in the Humanoid League competitions are egsalito equip their

robots with sensors that have an equivalent in humans. These sensorsbshplaiced at a

position roughly equivalent to the human senses. In particular,

1. Any active sensor (emitting light, sound, or electromagnetic wianeshe environment
in order to measure reflections) is not allowed.

2. Distance sensors, such as cameras and microphones, may not bénptlaedelgs or arms
of the robots. They should be placed in the robot's head.

3. Touch sensors, force sensors, and temperature sensors may deaplaog position on
the robot.

4. Sensors inside the robot may measure all quantities of inter@stling (but not limited
to) voltages, currents, forces, movements, accelerations, andmatatpeeds. They can
be at any position inside the robot.

4.4 Communication and Control

4.4.1: Robots participating in the Humanoid League competitions mustud@hamously
while a competition is running. No external power supply, teleoperatompte control, or
remote brain of any kind is allowed.

4.4.2: Robots may communicate only via the wireless network providedhéwitganizers.
The total bandwidth of the robots belonging to one team may needxdvBaud. The robots
must not rely on availability or quality of the wireless netwdrhey must be able to play if
the network is not available or of low quality.

4.4.3: Robots of a team may communicate with each other at anydtinieg a game. They
may receive start and stop signals from an off-the field compiites computer is only
allowed to listen to the wireless communication while the bah iglay. It may be used to
send game-control signals (e.g. kick-off, penalty, free kick, ...) tadhets during game
stoppages.

4.4.4: No humans are allowed on the field while the ball is in play. Rbbatllers must
receive permission from the referee prior to entering thd. fiehch team may designate only
one person as robot handler.

4.5 Colors and Markers

4.5.1: Robots patrticipating in the Humanoid League competitions must beyrbtestk. Less
than 10% of the total body surface may have a higher reflestang. gray or white. Less
than 1% of the total body surface may be colored. Any color uselddield (green, yellow,
blue) or the ball (orange) should be avoided.

4.5.2: The robots must be marked with team markers, attached to the trunk. Theses anarker
colored magenta for one team and cyan for the other team. At8least8cm (KidSize) /
16cmx16cm (TeenSize) of the team markers should be visible fromsideylf both teams
cannot agree, which team color to use, a coin will be flipped 15 miptitesto the game to
assign the team colors.

4.5.3: The robots of a team must be uniquely identifiable. They should be dnarikie
numbers or names.

4.6 Safety

4.6.1: Robots participating in the Humanoid League competitions must not pgsgaager
to humans, other robots, or the field of play. Anyone is allowed toeteduy action necessary
to prevent urgent harm.
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4.6.2: The robots should be constructed in a way that offenses descrilssttion 12 are
avoided. Robots violating above safety requirements will be excluddtelygferee from the
ongoing game. They may be excluded by the league organization teenrfiom the
remainder of the tournament.

4.7 Robustness

Robots participating in the Humanoid League competitions must be wdestrin a robust
way. They must maintain structural integrity during contact withfield, the ball, or other
players. Their sensing systems must be able to toleratdicagt levels of noise and distur-
bance caused by other players, the referees, robot handlers, and the audience.

5 The Referee

5.1: Each match is controlled by a referee who has full authorityftree these rules in con-
nection with the match to which he has been appointed.

5.2: The Referee ensures that the field and the ball are in proper condition. He dresutfes t
robot players meet the requirements of Section 4.

5.3: The referee acts as timekeeper and keeps a record of the match. He stopds suspe-
minates the match, at his discretion, for any infringementleofules or because of outside
interference of any kind.

5.4: The referee allows play to continue when the team againshvemoffense has been
committed will benefit from such an advantage and penalizes theabrigfense if the antici-
pated advantage does not ensue at that time.

5.5: He punishes the more serious offense when a player commits morerthaffense at
the same time and takes disciplinary action against playdtg gf cautionable and sending-
off offenses. He is not obliged to take this action immedidiatymust do so when the ball
next goes out of play.

5.6: The referee takes action against team officials who faibtwact themselves in a re-
sponsible manner and may, at his discretion, expel them from tldeofieplay and its
immediate surrounds. He ensures that no unauthorized persons enter the field of play.

5.7: The referee acts on the advice of assistant refereeslirggancidents which he has not
seen. Some referee duties, like time keeping and keeping &l recthe match, may be
delegated to one of the assistant referees.

5.8: The decisions of the referee regarding facts connected wihapéafinal. The referee
may only change a decision on realizing that it is incowecat his discretion, on the advice
of an assistant referee, provided that he has not restarted play.

6 The Assistant Referees

6.1: One or more assistant referees are appointed for a match dhibs® subject to the
decision of the referee, are to indicate when the whole of the ball has passethedieid of
play, which side is entitled to a corner kick, goal kick or throwaind when misconduct or
any other incident has occurred out of the view of the referee.

6.2: The assistant referees might be assigned additional dutids,asuttme keeping and
keeping a record of the match.

6.3: The assistant referees also assist the referee to cetmolatch in accordance with these
rules.
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6.4: In the event of undue interference or improper conduct, the refdteeligve an assis-
tant referee of his duties and make a report to the league organizing committee.

7 The Duration of the Match

7.1 Periods

7.1.1: The match lasts two equal periods of 10 minutes. Players atlecmd an interval at
half-time. The half-time interval must not exceed 5 minutes.

7.1.2: Allowance is made in either period for all time lost through, sigostitution(s),
timeouts, and wasting time. The allowance for time lost is at the discretiba mdferee.

7.1.3:In the knock-out games of a tournament two further equal periods of 5 meadk are
played if the game is not decided after the regular playing time.

7.2 Timeouts

A team may extend a stoppage of the game by taking a timeauhgla timeout robots may
be serviced. Each team may take at most one timeout per pereodedfn is not ready to
resume the game when the referee wants to start the gdms,to take a timeout. If there is
no timeout left, the referee will start the game anywayinfeout ends automatically after
120s. A timeout also ends when the team signals its end to the referee.

8 The Start and Restart of Play

8.1 Preliminaries

8.1.1: Access to the field is given to both teams at least 15 minuies to the scheduled
kick-off time. A coin is tossed and the team which wins the tossle®evhich goal it will
attack in the first half of the match. The other team takesick-off to start the match. The
team which wins the toss takes the kick-off to start the secohdftiak match. In the second
half of the match the teams change ends and attack the opposite goals.

8.1.2: If both teems cannot agree on the color of their team makemsnas tossed and the
markers are exchanged at halftime.

8.1.3: A match must start at the scheduled time. In exceptionatgins only, the referee
may re-adjust the time for starting the game in accordaitbeboth team leaders. All robots
of a team are started (and stopped) by receiving a signalgthneireless communication
from outside the field. In exceptional cases, starting and stoppbajsr manually may be
allowed by the referee.

8.2 Kick-off

8.2.1: A kick-off is a way of starting or restarting play at #tart of the match, after a goal
has been scored, at the start of the second half of the matoh start of each period of extra
time, where applicable. After a team scores a goal, the kick-off is takée loyrter team.

8.2.2: A goal may not be scored directly from the kick-off. Either hlh# must move 20cm
from the kick-off point before being kicked towards the goal or angtlager must touch the
ball before it crosses the goal line. If the ball is kicked tiyento the goal, the goal is not
scored and the kick-off is awarded to the opposing team.

8.2.3: The procedure for kick-off is as follows:
All players are in their own half of the field.
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The opponents of the team taking the kick-off are outside the cémeruntil the ball is
in play.

The ball is stationary on the center mark.

The referee gives a signal.

The ball is in play when it is touched or 10 seconds elapsed after the signal.

8.2.4: Robots being able to autonomously reposition themselves can take @mnpwsthe
field that is consistent with above requirements. Robots not abledocabusly reposition
themselves, e.g. robots being carried or joysticked around by hi@a@nmembers, have to
start from the game restart points or behind the game rpsiats. If all robots of the team
executing the kick-off cannot autonomously reposition themselves, theroboemay be
placed into the center circle.

8.2.5: If one or both of the teams in a match have permission to usanaial startup

procedure, the referee gives a sequence of two signals with arairde10 seconds. Robot
players without remote start capability may be started offiglteafter the first signal. They
may not move before the second signal was given by theeeefAl human team members
must leave the field of play immediately after the first signal anorbd¢he second signal.

8.3 Dropped Ball

8.3.1: A dropped ball is a way of restarting the match afternapteary stoppage which
becomes necessary, while the ball is in play, for any reasonerdtomed elsewhere in the
rules. In particular, the referee may call a game-studiatsin if there is no progress of the
game for 60s.

8.3.2: The game is continued at the center mark. A goal can be scored dimattlst iropped
ball. The procedure for dropped ball is the same as for kick-offpextat the robots of both
teams must be outside the center circle (or at or behind rgsisitions if positioned
manually). The ball is in play immediately after the referee givesigmal.

8.3.3:If a player moves too close to the ball before the referee gineesignal, a kick-off is
awarded to the opponent team.

9 The Ball In and Out of Play

9.1: The ball is out of play when it has wholly crossed the goaldmuch line whether on
the ground or in the air or when play has been stopped by the referee.

9.2: The ball is in play at all other times, including when it reboundsmfa goalpost,
crossbar, corner pole, or human and remains in the field of play.

10 The Method of Scoring

10.1: A goal is scored when the whole of the ball passes over theligeabetween the
goalposts and under the crossbar, provided that no infringement alldse has been
committed previously by the team scoring the goal. For thenSiee class, where the
crossbar is missing, the referee judges if the ball would hassegdahe goal line below the
virtual crossbar.

10.2: The team scoring the greater number of goals during a matble iwitner. If both
teams score an equal number of goals, or if no goals are scored, the matemis dr

10.3: For knock-out matches ending in a draw after regular timea éxte, penalty kicks,
and scoring times will be used to determine the winner of a match.
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10.4: An abandoned match is replayed unless the league organization @endettides
otherwise. If a team chooses to forfeit a match, the reslilbil0:0 against the team that
forfeited. Teams may choose to forfeit games at any stage prior to tbéteedyame.

11 Offside

The offside rule is not applied.

12 Fouls and Misconduct

12.1 Ball Manipulation

Manipulation of the ball by robot players is guided by the following principles:

1. Players may exert force onto the ball only by direct playsiontact with one of their
body parts, excluding their hands, arms, and shoulders.

2. The ball may be kicked with the whole foot. Kicking devices whictedififom the human
body are not allowed.

3. Contact with the ball must be instantaneous. Actively touching thébahore than 1s is
considered ball holding. Inside the goal area, the goal keepehab@dythe ball for not
more than 5s. Physical contact may be exerted repeatedig Ispaine player, if the ball is
free to move between contacts for the majority of the time.

4. It will also be considered ball holding, if the ball cannot beawsd from a robot by other
players for more than 1s. More than half of the ball's volumé brisutside the convex
hull of the robot, projected to the ground, for the ball to be considered rblaolfahe
ball enters the convex hull repeatedly, it must be removabletinelen for the majority of
the time. If more than one robot of a team is in the vicinity obtde the convex hull is
taken around all the robots of a team, which prevent removal of the ball.

12.2 Physical Contact

Contact between robot players is guided by the following principles:

1. Physical contact between players of different teams should be minimized.

2. If physical contact is unavoidable, the faster moving robot should miikeseto
minimize the impact. The goal keeper enjoys special protetigide its goal area. The
attacking player always has to avoid contact with the goalie.

3. Extended physical contact should be avoided. Both robots should maketeftertaina-
te contact, if the contact time exceeds 1s.

4. If entangled robots fail to untangle themselves, the referebtmagk designated robot
handlers of both teams to untangle the robots. Untangling must not sigakcant
changes to robot positions or heading directions.

12.3 Attack and Defense

12.3.1:Not more than one robot of each team should be inside the gbal goal area at any
time. If more than one robot of the defending team is inside itsoggmal area for more than
10s, this will be considered illegal defense. If more than one robdieddttacking team is
inside the opponent's goal or goal area for more than 10s, thidevidonsidered illegal
attack.

12.3.2: The referee may delay the call of illegal defense oralledgtack if the robots make
serious attempts to leave the goal area or if they are hihflera leaving the goal area by
robots of the opponent team.
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12.4 Indirect Free Kick

12.4.1: An indirect free kick is awarded to the opposing team if a plagemits any of the
following offenses in a manner considered by the referee to reéess, reckless or using
excessive force: kicking, tripping, jumping at, charging, striking, and pushing anesjpon

12.4.2:An indirect free kick is also awarded to the opposing team ify@plommits any of

the following offenses:

1. tackles an opponent to gain possession of the ball, making contact witpgbaent
before touching the ball,

2. holds an opponent,

3. holds the ball,

4. handles the ball deliberately (except for the goalkeeper within his ownrgag] a

5. makes an opponent fall.

12.4.3:An indirect free kick is awarded to the opposing team if a gopéke@nside his own

goal area, commits any of the following offenses:

1. takes more than four steps while controlling the ball with his handistebeeleasing it
from his possession,

2. touches the ball again with his hands after it has been released from his possessisn and ha
not touched any other player,

3. touches the ball with his hands after it has been deliberatelydkick@im by a team-
mate,

4. wastes time,

5. blocks more than half of its goal line for more than 15s or for the majority of the time

12.4.4:An indirect free kick is also awarded to the opposing team iagepl in the opinion
of the referee:

plays in a dangerous manner,

impedes the progress of an opponent,

prevents the goalkeeper from releasing the ball from his hands,

performs illegal defense,

performs illegal attack,

commits any other offense, not previously mentioned in Section 12, Hmhwplay is
stopped to caution or dismiss a player.

ouhwnE

12.4.5:An indirect free kick is taken from where the offense occurred wihisrposition is
outside the goal area. Otherwise, the free kick is taken from the closagtpesttion.

12.4.6:An indirect free kick is awarded to the opposing team, if a hunmenbmar of a team,

in the opinion of the referee, commits any of the following offenses:

1. interfering with the game on the field, e.g. through touching thiewdale removing a
robot,

2. interfering with the game remotely through wireless commtioicae.g. by remotely
joysticking a robot, or sending commands to robots that convey informeatiaut the
position of objects on the field or activate particular patterns of actions on the robots

3. behaving otherwise in an unsportsmanlike manner.

In this case, the indirect free kick will be started from theatig mark position in the half of

the opponent of the awarded team.

12.5 Yellow and Red Cards

12.5.1: A player is cautioned and shown the yellow card if he commitaittye following
offenses:
1. is guilty of unsporting behavior,
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2. persistently infringes the rules,
3. delays the restart of play,
4. fails to respect the required distance when play is restarted witl kidke

12.5.2: A player is sent off the field and shown the red card if he dtenamy of the
following offenses:

1. is guilty of serious foul play,

2. is guilty of violent conduct,

3. receives a second caution in the same match.

13 The Free Kicks

13.1: All free kicks are indirect. The ball must be stationary wttem kick is taken. The
kicker may not score directly from an indirect free kick. Thi mast move at least 20cm
from the position where the kick was taken or another player mwsh the ball before it is
kicked towards the goal. If an indirect free kick is kicked diyertto the opponents’ goal, a
goal kick is awarded to the opponent team.

13.2: All players of the team not taking the free kick must be at a distancergreaté0cm
(for KidSize) or 90cm (for TeenSize) from the ball. If, when a free kick istade opponent
is closer to the ball than the required distance, the kick is retaken.

13.3: The ball is in play when it is touched, or 10 seconds after the referee has given the
signal.

14 The Penalty Kick
14.1: A goal may be scored directly from a penalty kick.

14.2: The player taking the penalty kick is placed at a distance lefatl.5 H from the
penalty mark.

14.3: The defending goalkeeper is placed in upright position on the middies goal line,
facing the kicker. It must remain upright between the goalpoststhatball has been touched
by the kicker or until 10s elapsed after the start signal.

14.4:No other players are allowed on the field.

14.5: When both players are ready, the ball is placed randomly withim ZB@dSize) or
30cm (TeenSize) of the penalty mark.

14.6: After the referee gives the start signal, the striker 6@ to kick the ball once or
multiple times. After this time, the trial ends if the movemaithe ball obviously does not
result in a goal. Otherwise, the trial is extended until the ball stops.

14.7: The striker is not allowed to touch the ball during this extensiba.striker is also not
allowed to touch the ball after the ball has been touched by the goalie.

14.8: The goalie is not allowed to move forward or to fall until thd satouched by the
striking robot.

14.9: Both robots are not allowed to touch or cross the line around the goal area.

14.10: If the goalie robot violates the rules in any way, thereefevill let the trial continue.

If the striker robot scores a goal, then the goal counts. Httiler does not score a goal, the
trial is retaken. If the goalie violates the rules afimusing two restarts, a technical goal is
awarded to the striker.
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14.11:If the striker violates the rules in any way, the referdelst the trial continue. If the
striker robot is unable to score a goal, the trial ends. Ifttileesscored, the trial is retaken
without counting the goal. If the striker violates the rules aféersing two restarts, the trial
will end with 'no goal'.

14.12:Both teams conduct five alternating trials.

- If there is still a draw in knock-out games, the alternatirasticontinue up to five more
times, until one teams leads after an equal number of trials.
If there is still a draw in knock-out games, the alternatirasticontinue up to five more
times without goalies, until either one striker is able to saarkthe other striker fails to
score or both strikers score. In the latter case, the goal is awartiedstaker that needed
the shortest time for scoring.
If there is still a draw in knock-out games, the winner is determined by flippioma

15 The Throw-In

A throw-in is necessary if the ball leaves the field of playfully crossing a touch line or a
goal line (outside the goal posts or above the cross bar) eitheardund or in the air.
Without stopping play, one of the assistant referees places ltret bae of the three restart
points that are on the same side, where the ball left the field.
The ball is placed at the restart point closest to a goalplayer of the team defending
this goal was touched last by the ball before it went out on the same half of the field.
The ball is placed at the restart point on the middle line in all other cases.
If a robot obstructs the restart point, the ball is placed atg¢heempty spot found by moving
from the restart position towards the closer touch line.

16 The Goal Kick

The goal kick is performed without stopping play according to the throw-in procedure.

17 The Corner Kick

The corner kick is performed without stopping play according to the throw-in procedure.

18 The Footrace

In the TeenSize class, the footrace replaces soccer gamiesnanigh TeenSize teams are
able to play soccer games.

The footrace is done as a 1 vs. 1 competition between two teamsedtplace on a Teen-
Size field. Access to the field is given to both teams at [E@ minutes prior to the scheduled
starting time.

A footrace match consists of five runs. A run goes from one touchditiee other touch
line. Both teams place their robot in front on the border strip, outsalgeid, in front of the
touch line. The robots must be in an upright standing posture. One tearthasy/ellow side
of the field and the other team uses the blue side. Different robgkt be used for multiple
runs.

After the referee gives the start signal, both robots waflagtsas possible across their half
of the field towards the opposite touch line. Robot handlers are noedlltmienter the field,
unless the referee asks them to remove a robot.

If a robot touches the start line before the referee gave thesigpaal, the start is invalid.
This robot receives a warning and the start is retaken. The \garofna team accumulate
within a match. Every third warning results in the technicainivig of a run for the other
team.
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The robot which first crosses the goal line wins the run. Bothniieist be outside the field
on the border strip again. If a robot falls, it must get up by itself to continue the run.

If a robot leaves its half of the field, its run terminates at the position wHefethe field. If
60s after the start signal no robot crossed the goal line, thegefecides which robot
advanced more towards the goal line. This robot wins the run. If fdreeecannot determine
which of the robots advanced more the run ends in a draw. Both teashplaue their robot
in front of the start line within 60s after the end of a run.

The team which wins most of the runs wins the footrace match.Hftbams win an equal
number f runs, the match ends in a draw. To decide knock-out matches, the runs aredcontinue
until one teams wins a run.

19 The Technical Challenge

The team scheduled for the technical challenge must have doctss field five minutes
prior to the scheduled starting time. The referee will givestaet signal at the scheduled
time.

This year's challenge consists of three parts. Each of the gartbe attempted multiple
times, in any order. The team might terminate a trial gtteme, in order to reattempt the
same part or switch to another part of the challenge. A triainates automatically when 25
minutes elapsed after the referee gave the start signalcdittudes the technical challenge
for the team.

The time is taken for each of the trials, if completed suagbgsthe minimum time is used
for scoring each part of the challenge. The team with the minimal tiraesclO points. The
second fastest team receives 7 points. The third fastestéeaives 5 points. All other teams
who successfully managed this part of the challenge receive 3 points.

19.1 Part A: Walking Across Rough Terrain

The rough terrain is a field of hexagons, each of which has desigth of 4 cm, as shown in
Fig. 3. The length of the longer side of the rough terrain is ab&um; the length of the
shorter side is around 1m. Each color indicates the height of th&h#eheight of the yellow
tiles is 24mm; red tiles are 21mm, dark blue tiles are 15mimt, ilye tiles are 9mm high.
The rough terrain is surrounded by green carpet.
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Figure 3: Rough terrain.

The robot starts in front of one of the long sides.

The task is to walk across the rough terrain without falling.

The trial starts when the robot touches the first tile.

The trial ends without success if the robot touches a tile with any part othetstfaot.i
The trial ends with success when robot stands stable on the othef giderough terrain,
without touching any tile anymore.

19.2 Part B: Dribbling Around Poles

Fig. 4 shows the setup for Part B of the technical challéhge.cyan poles are placed at the
penalty kick marks of a TeenSize field. One magenta pole isthkcne center mark. The
poles have a diameter of 20cm and a height of 90cm.

Figure 4: Field with poles and example ball trajectory.

The ball and the robot start in one of the goal areas.

The task is to dribble the ball around the poles as indicated by the exampleryaject
The trial starts when the ball leaves the goal area.

The trial ends without success if the ball leaves the field trei ball crosses the line
between two poles too early. The trial also ends without sudcémssrobot collides with
a pole.

The ball must cross four times the line between a magenta pola eyah pole, in the
indicated order.

The trial ends successfully if the ball reenters the goal area frone wieerobot started.
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19.3 Part C: Passing

A KidSize field is marked with two additional white lines, whiale @arallel to the middle
line and tangential to the center circle, as shown in Fig. 5. Thesldhiced at a penalty kick
mark. One robot is placed inside each goal area.

Figure 5: Passing challenge with example trajectory.

The task is to pass the ball between the robots back and forth.

The trial starts when the first robot leaves its goal area.

The trial ends without success if the ball leaves the fielstaps inside the middle area.
The trial also ends without success if one of the robots leaveBettieor enters the
middle area.

The ball has to cross the middle area five times, as indicated by the exajgsiory.

The trial ends successfully if the receiving robot touches the ball aftifttherossing.

-16 -



2006 RoboCupSoccer Humanoid League Rules and Setup, Version 07 (final)

20 The Competitions and Trophies

20.1 Setup and Inspections

The competitions in the Humanoid League are preceded by a setup@extiorsperiod of at
least 24h. During this time, every robot will be inspected bydhgue organizing committee
for compliance with the design rules detailed in Section 4. All robvdtse photographed
during the inspection. A reinspection becomes necessary after any dhaingeutd affect the
compliance to the design rules. A reinspection might be requested by angae@mup to 10
minutes prior to a game.

20.2 Referee Duty

Each team must name at least one person who is familiar wethutes and who might be
assigned for referee duties by the league organizing committee.

20.3 Competitions

20.3.1:The competitions consist of:

1. Technical Challenge (both size classes together),

2. Penalty Kick (both size classes separate),

3. Soccer Games for KidSize and Footrace for TeenSize.

20.3.2:Both, Penalty Kick and Soccer Games are organized in one or ounr@ robins and

playoffs. For the first round robin, the teams are assigned to grovgrsdam. All teams of a
group play once against each other. The round robin games may eddain. dn this case,

both teams receive one point. Otherwise, the winning team rechreesgoints and the not
winning team receives zero points.

20.3.3: After games of a round robin have been played, the teams of aageotgnked based
on (in decreasing priority):

the number of earned points,

the goal-difference,

the absolute number of goals,

the result of a direct match,

the time needed to score a penalty kick into an empty goal (ugetalfernating attempts
to score, until at least one team scored),

6. the drawing of a lot.

arwnE

20.3.4:At least two teams of every group will enter the next round robin or the playoffs.
20.3.5: The game plan needs to be announced prior to the random assignrteamsfto
groups.

20.4 Best Humanoid

20.4.1:The teams of both size classes are ranked in separate litgtgermine the overall best
humanoid.

20.4.2: The ranking is based on the aggregated number of points earned in théugldivi
competitions.

20.4.3:The points earned in the technical challenge are used directly.

20.4.4 For the Penalty Kick competitions and the Soccer Games @&)iQir Footrace
(TeenSize), the winner receives 30 points. The second best teaveseé2E points. The third
best team receives 15 points.
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20.4.5: As KidSize and TeenSize robots do not compete directly, a juigdegethe overall
best humanoid robot, 2nd best humanoid robot, 3rd best humanoid robot. The jury obnsists
the team leaders of all teams, except for the teams rdingednd second in the KidSize and
TeenSize lists. The jury decides by majority vote. In casa dfaw, the president of the
RoboCup federation decides the vote.
The teams ranked first in the KidSize and TeenSize listxamdidates for the Best
Humanoid. The jury decides from the general picture of the pesftzenaccording to
the criteria:
A. Robustness
B. Walking ability
C. Ball handling
D. Soccer skills
for the robot that is the Best Humanoid.
Of each, TeenSize and KidSize, the best robot that was not chodem the best
humanoid robot is candidate for the 2nd best humanoid robot. Criteria are same as for the
best humanoid.
If the best and the second best humanoid robot are chosen from theekittsis then
the best humanoid robot from the TeenSize list is the third best huinarmt. If the
best and the second best robot are chosen from the TeenSizéhetasket third best
humanoid is the best robot from the KidSize list. Otherwise, the Hasii humanoid
robot is chosen between the 2nd best robots from the KidSize and TedisBize
according to the same criteria as before.

20.5 Trophies
20.5.1:A trophy is awarded to the winner of each of the five individual competitions.

20.5.2: Certificates are awarded to the teams second and third inadattie individual
competitions.

20.5.3: The Louis Vuitton Humanoid Cup is awarded to the team ranked firdteirBest
Humanoid list.

20.5.4:A trophy is awarded to the teams second and third in the Best Humanoid ranking.
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